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[Read at the Genend Meetings April 16. 1864.] 

The idea has been firequently mooted within the last few yean, that it 
would be advisable to hare the name of the Society altered, so as 
to make it the GFeological Society of Ireland, as the title Geological 
Society of Dublin appears to confine its labours to the immediate vici- 
nity of this city ; whereas by the original resolution, passed in 1832, its 
objects were so defined as to embrace the whole of Ireland. In addition 
to this change, several influential members were of opinion that the ad- 
dition of the word ** Royal" to its title would be of great importance, 
as indicating that Her Majesty was disposed to recognise its labours. 
The Council accordingly, at their meeting on the 17th of February, ap- 
pointed a sub-committee, consisting of the Eev. Professor Haughton, 
with the Treasurers and Secretaries, with fiill powers to act as they 
thought best. The subrcommittee drew up a memorial, which was suit- 
ably engrossed, and they requested the following members to sign it : — 
The Earls of Enniskillen, JBandon, and Dunraven; Lords Talbot de 
If alahide and Dunally ; Sir R Griffith, Bart, with the President They 
^rther requested Lord Talbot de Malahide, as a former President of the 
Society, to have the kindness to forward the memorial to the Home 
Office, aod they enclosed with it a complete copy of the ** Journal'* 
for Her Majesty's acceptance. The Council have the honour to submit 
the reply which Her Majesty has been graciously pleased to return 
to their memorial ; and they cannot but, in the first instance, congratulate 
the Society on this proof that their labours during the past thirty years 
have been appreciated as they would consider they deserve to be ; and, 
secondly, express a hope that the fact of the recognition of this body as 
the ** Royal Geological Society of Ireland*' may incite the Fellows to 
still further exertion ia the cause of their favourite science. In conclu- 
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sion, the Council ^ft^^re to tender their most sincere thanks to Lord 
Talbot de Malahi/le^'^to* whose kindness they consider themselves mainly 
indebted for thf* successful issue to which their application has been 
brought. Tb»^-J«roiild also express their warmest acknowledgments 
to Mr. Rob(?^fe,llet, F. R. S., who, though no longer resident in Dub- 
lin, is still, Iraremitting in his interest in the Society, of which he 
has boQu so "long a distinguished member, and whose unceasing exer- 
tions in Vegard to this special accession of dignity to it have at last been 
cro^f^pted with success : — 

^ \/*y " Whitehall, March 28, 1864. 

• *i JK Lord, — I have had the honour to lay before the Queen the petition, transmitted 
iny^ul" letter of the 17th instant, of certain members of the Geological Society of Dublin, 
%t)n«behalf of that Society, and I am to inform your Lordship that Her Majesty has been 
,*, graciously pleased to comply with the prayer of the petition, and to signify her desire 
, •••/that the Geological Society of Dublin be henceforth called * The Royal Geological Society 
•. -of Ireland ;' and that the members thereof be styled * Fellows of the Royal Geological 
* • • Society of Ireland.' I am commanded by Her Majesty to convey to the Society her 
thanks for the copy of the Journal of their Proceedings forwarded by your Lordship, 
which has been placed in the Royal Library at Windsor. 
" I have the honour to be, my Lord, 

"Your Lordship's obedient servant, 

(Signed) " G. Grey. 

" The Lord Talbot de Malahide:" 

Mr. Jukes proposed, *' That the marked thanks of the Society are 
due, and are hereby given, to Lord Talbot de Malahide and the other 
noblemen and gentlemen mentioned in the Report just read, for their 
exertions and kindness in aiding the memorial with the sanction of their 
names ; and also to their old and esteemed Fellow, Mr. Robert Mallet, 
for his unceasing efforts, which at last had resulted in giving the So- 
ciety such a very great advancement in position and dignity as compared 
with that which it had held before." 

Dr. Sidney seconded the motion. 

The President said, — In putting this motion to the meeting, which I 
have no doubt will be received with the pleasure it' deserves, I cannot 
refrain from giving my own congratulations to the Fellows on the occa- 
sion of the new honour which has just been conferred upon us ; and the 
more so, because, as Mr. Jukes has just said, it is really an acknowledg- 
ment of the labours of the Society for the past thirty years. "Were I 
myself a working geologist, I should not venture to say what I do say 
now, which is, that all our strength is derived from the working mem- 
bers of oar body, and from the valuable information derived from such 
men as Professor Jukes and the Professor of Geology in this University. 
Were it not for their aid we could not have raised ourselves to the po- 
sition which we now occupy. I have, therefore, to request you to pass 
the vote of thanks. 

The motion was passed by acclamation. 

It was proposed by Dr. Sidney, and seconded by Mr. Sanders, 
" That it be referred to Council to consider whether any, and, if so, what 
changes in the By-laws may be rendered necessary by the change in the 
constitution of the Society which has been announced this evening." 



J.K.G.S. I. 
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MAP OF GLACIAL PHENOMENA NEAR DUBLIN. 



The short strokes give the directions of the rock-striations. On this small scale the ridging can only be 
represented diagrammatically. 

S. Summit of Shanklll, 912 ft. M. Maynooth. 

G. „ Great Sugar-loaf, 1659 W. Wicklow. 

L. „ Little do. 1120 T. Trim. 

I). „ DunranHill, 1122 

C. ^ CarrickHUl, 1252 
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II. — Notes ok the Genebal Glaciation of the Eocks in thb Keioh- 
BouBHooD OF DuBLiN. By the Eev. Maxwell H. Close. 

[Read May 11, 1864.] 

It has long been known that the phenomena of rounding, smoothing, 
and scoring of rock surfaces, now almost universally attributed to the 
action of ice in some shape or other, are well exhibited in different loca- 
lities round Dublin. In the "Journal" .of our Society, and in the Expla- 
nations of Sheets 102 and 112 of the Greological Survey Maps, striations 
and other marks of abrasion are recorded. as occurring on the rocks 
in several places along the Drogheda Bailway, on Lambay Island, at 
Howth, at KiUiney, and on Bray Head.* Many of the particulars about 
to be described have been, I know, observed by different persons ; but I 
am not aware that any tolerably connected account of them has been 
given. Some such connected and sufficiently detailed account is, from 
th6 nature of the case, often necessary to secure the correct interpretation 
of the phenomenon in hand at particular places. 

This paper treats especially of the general Glaciation of the neigh- 
bourhood. The subject presents in this district two points of particular 
interest. The general glacial stream has here invaded what was doubt- 
less the domain of the local ice- system of the Dublin and Wicklow 
mountains ; and the relations of the two might be here ascertained, if 
we had sufficient evidence to go upon ; and, moreover, it is interesting 
to observe, as the evidence fully enables us to observe, how the current, 
after passing across a considerable extent of plain country, has been ef- 
fected by the obstruction of the mountains. 

It seems best to state at once, though reasons cannot now be given 
without anticipating, that this paper has been written under the convic- 
tion that that current consisted of glacier ice, which probably covered 
the greater part of the country, and hereabouts came from the W. N. "W. 

The smaU accompanying map, Plate I., will give a tolerable general 
idea of the phenomena in question, but it may be well to point out more 
in detail the places where those phenomena present themselves. In giv- 
ing the directions (true, not magnetic) of the striations, &c., it will be 
sufficient to set down the points from which they run. 

In the railway cutting at Donabate, at a short distance from the 
station, on both sides of the railway, but especially on the western, 
where is the fairest example, scorings occur on the greenstone, direction 



* It is necessary to note an evident typographical error in our " Jonrnal," vol. iii.^ p. 61. 
Professor Oldham is there made to say, in an abstract of a paper by him, that he found 
rock scorings on Bray Head, N. 23'' E., and S. 23° W. This has misled Mr. Jamieson 
("Journal of the Geological Society," London, 1862) into supposing that that part of the 
country has been swept by ice from the bed of the Irish Channel. It is certainly true 
that at one place, under the lee side of the hill, the striations have curved round almost 
into that direction ; but on comparingthis with another paper, by Professor Oldham, vol. iii., 
p. 1 32, it will be seen that he must have written N. 23° W., and S. 23° E. ; which is the 
direction of some good grinding to be seen on tlie upper part of Bray Head. 
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N. 57° W. In the churchyard of the Eoman Catholic chapel at Dona- 
bate, on Old Bed Sandstone conglomerate, the mean or noimal direction 
is about N. 70° W. On the shore at Portrane, on Silurian slaty rock, 
the striations are to be seen peeping out from under the bank of drift : 
owing to the inequalities of the surface, they vary a little on each side of 
the mean direction, N. 66° W. ; at one spot they run nearly at right angles 
to this, affording, apparently, one of the very few examples of cross 
striations. In the large quarry, one-fifth of a mile S. S. E. of the town of 
Malahide, on Carboniferous Limestone, the direction is N. 82° W. ; and 
in two small quarries, three-fourths of a mile S. E. of the town, on the 
same rock, the normal direction is the same. On the inland of Ireland's 
Eye the masses of vein-quartz occurring in the Cambrian quartz rock 
are, in many places, well polished and striated ; direction N. 63° W. 
On the Hill of Howth, not merely the vein-quartz, but the Cambrian 
quartz rock itself and the grits and slates have well retained, in many 
places, the marks of grinding, in the rounding, smoothing, and scoring 
of the surface. Striations are to be seen at one-fourth of a mUe east of 
St. Fintan's Church; at a short distance south of the summit of Kilmar- 
tin Hill, at an elevation of 600 feet ; on the top of Carrickbrack Hill, 
a very good example ; near Drumleck Point, elevation about 40 feet ; a 
little to the north, and also to the south of Kitestown ; at one- fourth of a 
mile S.W. of Casana Rock, where the striations (to be referred to again) 
run down hill; near the Nose of Howth ; and, as I am informed by Mr. 
Westropp, on the shore near Sutton Station, the rock in this case being 
Carboniferous Limestone. The striations are remarkably parallel over 
the whole of the peniusula, whether on the level ground, at the top, or 
on the sides ; the normal direction for the hill being just about N. 60** W. 
In a large quarry half a mile north of Raheny, and in a small quarry 
seven-eighths of a mile north of the same place, the limestone is scored 
in the direction N. 48** W. In a quarry three-eighths of a mile due 
north of Pinglas Bridge, the same rock has striations whose normal di- 
rection is K 64° W. 

In all the cases now mentioned the striations have a very striking 
nearness of direction ; their variations are entirely due to immediately 
local inequalities of surface. Turn we now to the south of Dubliu, where 
we shaU find great changes of direction connected with the larger phy- 
sical features of the district. At one-eighth of a nule S. E. of Crumlin 
House the rock is limestone, striations N. 82^ W. At three-eighths of 
a mile N. by E. of the cross-roads at Roundtown the same rock has 
scorings N. 7^^jW. At Dundrum, just to the south of the church, the 
granite is well rounded and scored, N. 60° W. In difierent places near 
Murphystown, granite, IT. 54° W. At Stillorgan reservoir, andin different 
places about Foxrock, granite, N. 43° W. The normal direction of the stri- 
ations on the three KilUney Hills (granite and mica slate) seems to be pre- 
cisely the same as the last. A most striking example of grinding occurs just 
outside the N.W. comer of KiUiney Park on the southern slope of Roches- 
town Hill. Besides scorings covering many square yards of mica slate 
and granite, there is a straight groove or moulding, nearly two yards 
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long, nine inches wide, and 2^ inches deep. This and the parallel scorings 
mn obliquely across the edges of the highly inclined beds of mica slate. 
Some small masses of quartz, having better resisted the abrasion, stand 
up a little from the soi^u^e, and have given rise to some miniatore spe- 
cimens of ** crag and tail/' which show not merely the line of the grind- 
ing, but the direction of the motion in that line. On the same hill are 
many striking roehei mouUmnees, bnt of these we shall speak again. 
Marks of grinding occur likewise on the middle, or Killiney Hill proper. 
On the l^.E. shoulder of Dalkey HiU the striations can be seen near a 
wall opposite Ardsunnas Cottage, on the granite ; also in a small quarry 
one-fourth of a mile N. £. of the snmmit of the hill, ronning straight up 
the hill ; to be referred to again. At a short distance N. and N. £. and 
S. of Ballycorus chimney shaft the normal direction of the scorings, on 
mica slate and vein-quartz in granite, is due north, elevation 760 feet 
In three or four different places in the wood on the east side of the Scalp 
the direction, on granite vein-quartz, is the same. Obscure but indubi- 
table traces of grinding can be seen on the upper parts of the sides of the 
Scalp itself, showing that the current has flowed through that gorge. 
On die summit (912 feet) and sides of the knob which forms the top of 
Caniggologan Hill, or Shankill, on Gambiian quartz rock, especially on 
the quartz veins, the smoothing and striation still survive ; the normal 
direction for that eminence being N. 8^ £. !Near the old church of 
Bathmichael the direction, oneurite and mica slate, is N. 46^ W., evi- 
dently on account of the position of that place on the hip of Shankill. 

The glaciation of Bray Head presents a peculiarly interesting and 
somewhat complete study in itself, to which we must return again ; we 
shall now only note that the striations may be seen in a great number 
of places aU about the hill, sometimes on ^e Cambrian grits and slates, 
but for the most part on the quartz rock and quartz veins ; in different 
places along the sea side, both below and above the railway (see espe- 
cially the northern end of the southernmost tunnel) ; near the small 
ruined church overlooking the southern end of Bray strand ; on the top 
of the eminence, 653 feet; on the top of that close by to the south, marked 
on the 6-inch maps, 668 feet, where is some splendid grinding; in seve- 
ral other places along that quartz rock ridge ; in the depression to the 
eastward of Ballynamuddagh farm-house ; and in several places along 
the crest of the quartz rock ridge which rises to 793 feet, the highest 
point (itself scored) of Bray Head. The normal direction of the stria- 
tions for the hill is N. 31°'W., as appears on comparing those cases 
where there is least deflection arising from local conditions. On the 
little hill near Windgate, 532 feet, the scQring on quartz rock has 
the same direction almost exactly ; as also in Kilruddery Deer Park, on 
the east flank of the Little Sugar-loaf. -A careful adept will, I believe, 
be able to recognise on the greatly weather-shattered quartz rock on 
the very summit of that hill (1120 feet) some remains of the old gla- 
ciated surface which have escaped destruction. I believe even that the 
striation can be seen at one spot, its direction being K. 13° W. On the 
north-west side of the Little Sugar-loaf, three-eighths of a mile south- 
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east of Hollybrook House, thete is some well-ground quartz rock, the 
direction of the scoring being N. 24® E., evidently on account of the po- 
sition of the spot, the current there having been shouldered off by the 
hill. On some quartz rock, three-eighths of a mile west by north of 
Kilmacanoge, the striations are N. 25° E. ; the stream swept in a curve 
round the north-west base of the Little Sugar-loaf, into the valley of 
Kilmacanoge. In that valley we find, on the slope of the Great Sugar- 
loaf, and about west of its summit, striations running in the direction 
of the valley, and therefore nearly parallel to those near EHruddery and 
on Bray Head. In the same part of the valley, and in the bottom of it, 
is a considerable extent of well-smoothed quartz rock, the striations 
on which have been almost, but not quite, oblTterated by the weather. 
The ridge or hill on the north side of the Eocky Yalley presents B.tria- 
tions on the vein-quartz on its summit, 802 feet, and in different places 
for the distance of a mile, their general direction being about N. 44** E, 
The stream was here deflected by the mass of the Great Sugar-loaf; it 
must have flowed round the north-west flank of that hill, and on over 
the col or saddle (about 900 feet high), near Ballyremon Commons and 
the " Long Hill.'* At Greystones, along the west side of the railway, 
and north of the station, and also on the shore, at the north end of the 
village, there is some splendid scoring on Cambrian slates and grits, the 
normal direction for that place being "N, 3° W. We find here an ex- 
ample of a second set of striations crossing the normal ones on the same 
surface, on fine clay slate, both being inclined to the edges of the 
cleavage. An adept will detect still surviving striations parallel to the 
normal ones at Greystones, on the quartz veins near the summit of the 
hill, 725 feet, 1 J mile due west of that village. Passing on southwards, 
we find that remarkable boss of quartz rock at Kilcool village, pre- 
senting striations whose normal direction is 'N. 6° E. Proceeding thence 
along the road due south, we find, at the distance of 1 J mile on the left 
hand, and 1^ mile on the right hand, near Leabeg, on quartz-rock and 
quartz veins, striations whose normal direction has reached "N, 18°E. 

We shall now proceed no farther in this direction, and that for three 
reasons : — We have already transgressed our limits, and gone beyond 
**the neighbourhood of Dublin;'' moreover, there is little friendly 
quartz rock remaining, to which we might look with some degree of 
confidence for recorded marks of grinding ;* and lastly, and above all, 
what does remain seems to warn us, if we read its record aright — which 
is rather doubtful, however — that a step farther may entangle us with 
the local glaciation of the Wicklow mountains. ( See Appendixy at end,) 



* When looking for glacial striation' on the quartz rocks and their vein-quartz, it is 
necessary to guard against being deceived by the (structural) slickensides which occur 
so frequently among those rocks ; but no person whose attention had been once drawn 
to the matter, could with ordinary care, mistake the one for the other. There are several 
cases on Bray Head and Shankill of glacially striated slickensides, the two sets of strije 
crossing each other, and perfectly distinguishable. 
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We turn, then, for a moment to the country about fourteen miles west 
of Dublin. At 2| miles south-west of Maynooth, in the ditch on the 
right side of the road, there are to be seen scorings on the limestone, 
their direction being K. 22** E. In a quarry on the west side of the hill, 
marked on the Ordnance Maps 312 feet, 2| miles nearly due south of 
Maynooth, the limestone has stri.ations I^. 19° E. These two examples 
are 1| miles apart. In the quarries, half a mile south-west of Clane, 
scorings can be foimd in several different places. They vary in direc- 
tion a good deal, owing to the very uneven surface of the rock; but the 
normal direction for that place is clearly just about N. 46**E. On Oughter- 
ard Hill, near Lyons, at a short distance N. N. E. of the Eound Tower, 
and also three-quarters of a mile north-east of it, the slaty Silurian rock 
has striaiions iN". 44° E. At the last-mentioned spot there are cross stri- 
ations north, though not on the same surface with the others. These 
are rather indistinct, and the real nature of them is doubtful. The in- 
stances now mentioned in this neighbourhood form an equilateral tri- 
angle, whose sides are about b\ miles in length. 

We must now notice some parallel furrowing of a different kind. 
On reference to the shaded Sheets of the inch Ordnance Maps, contain- 
ing the environs of Dublin, it will be seen that the country just now 
referred to between Maynooth, Clane, and Oughterard, has a number of 
ridges crossing it parallel to each other, and to the rock striations^nearest 
to them. Some of these ridges, e. g, the hill above mentioned, 312 feet, 
2^ miles south of Maynooth, are chiefly, as it seems, composed of solid 
rock, and shaped up by drift. Some, e,g, the hill at Ardrass, Ij miles 
north-east of Straffan, whose summit is marked on the Ordnance Map 
308 feet, are entirely composed of drift. The ridge now mentioned is a 
very well defined and noticeable one, perfectly parallel with the others, 
blunt at its up-stream end, and tailing off gradually in the opposite di- 
rection, distinct as to its composition and structure from an esker, yet 
somewhat similar in form. It is described by Mr. Du iN'oyer as " an 
esker- Ze^^ mound." 

Proceeding northwards from Maynooth, we find all the country 
from about Dunshaughlin to the sea at Portrane and Malahide, and over 
a width of several miles, in parallel ridges and troughs. In some parts 
this conformation is very striking ; it is apparent even on the imshaded 
maps, from the number of streams, roads, and fences whose directions 
have been determined by the shapes of the ground. These ridges are 
parallel to the rock scorings at Portrane, Donabate, Malahide, Finglas, 
and Howth, and nearly at right angles to those south of Maynooth and 
their associated scorings. {See accompanying map, Plate I.) 

No one can doubt, then, that these ridges and troughs and the rock 
striations are effects of one and the same cause, since they always 
correspond with each other as to direction, whatever that direction may 
be. S'ow, it has never been shown that moving water can score rocks 
in parallel lines by sweeping detritus along over them ; neither sea 
waves, nor rivers, nor violent torrents (as Mr. Jamieson has shown in 
the case of the bursting of the Crinan Canal reservoirs) are able to effect 
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this. Water currents, then, have not produced the rock scorings, and 
therefore they have not produced the ridges and troughs. That agency 
has indeed been at work, and, apparently at the expense of the parallel 
ridges, which have been sometimes partially, sometimes entirely ob- 
literated thereby, has formed some esker mounds in the district, 
and, a little south-east of Trim, an esker ridge, five miles long, of most 
distinctiye character, and inclined to the others at an angle of about 

Since the parallel ridges and the rock striations have been produced 
by the same agent, which must have been the glacial stream, we may 
avail ourselves of the evidence afforded by them jointly in investigating 
the course of that stream. 

Let us look for a moment beyond our limits, and note that the north- 
westerly and south-easterly ridging may be traced backwards, most 
distinctiy, from Dublin and Meaf£ into south Cavan, Westmeath, Long- 
ford, and south Leitrim at least. It largely affects the outlines of seve- 
ral of the lakes in the district now mentioned. The strike of the ridging 
makes a continuous cuxje towards the north as we follow it backwards 
into Leitrim, so that there its direction is north by west and south by 
east Mr. F. J. Foot, of the Geological Survey, has kindly informed me 
that this parallel conformation of the country is very remarkable near 
Longford, and that the rock-scorings to be seen four miles east of that 
town correspond in direction with the ridges and troughs. 

We have then evidence of the continuous course of that part of the 
glacial stream with which we are concerned, by which we see that, 
having flowed from beyond Longford, across the intervening plain coun- 
try towards Dublin, it became divided by the resistance of the mountains, 
the place of division being weU defined, and situated about four miles 
north-east of Maynooth {aee map) ; one part turned sharply to the 
right, and flowed towards the S. S. W. by Clane ; the other continued its 
course straight onwards for a little, and swept round the northern end 
of the Dublin and Wicklow range of mountains, turning gradually 
southwards into the wake of the mountains, and running along, for some 
distance at least, under their lee, nearly parallel to the present coast 
line. But while sweeping round, it also swept, partly at least, over the 
end of the range and among the outlying hills thereof. It has left its 
traces in roches moutonnees and ground vein-quartz, at the'height of 
just about 1000 feet on the nortii side of the Three-Eock Mountain; 
its marks show that it flowed over the top of Shankill, and over and 
through the Scalp, into the wide valley of Enniskerry and Powerscourt, 
over Bray Head, and, as I now firmly believe, over the top of the Little 
Sugar-loaf (1120 feet). We needed not its traces in the valleys of Kil- 
ruddery amd Kilmacanoge to assure us that it has swept through those 
passes. The striations near the Kocky Yalley show that it must have 
passed between the Great Sugar-loaf and Douce into the valley of the 
Yartry Kiver. 

As the glacial stream passed along, it did much more than merely 
score the rocks ; it ground them down into roches moutonndes, which in 
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some places are very striking and characteristic. See, for instance, 
those on the np-stream side (the north-west) of Eochestown Hill, as 
also the rounded surface of the north-east shoulder of Dalkey Hill, oppo- 
site Ardsunnas Cottage. The rock there, granite, has stood well to be 
ground, instead of being ripped away in blocks ; and the amount of pure 
abrasion that it has undergone to superinduce its present form of surface 
has evidently been enormous. The striations have been removed by 
weatiiering, except in a few places, where they are still perfectly distinct. 
Dalkey Island is well worth a visit, if only for the sake of its rounded 
rocks. The contrast between a down-stream view, in which only the 
rounded sides gf the rock bosses are visible, and an up-stream view, in 
which their rough lee sides are visible, is exceedingly striking : the 
scoring has survived only in two places — ^near the battery, and near the 
marteUo tower, on a quartz vein. It is interesting to compare, on that 
island, the effects of glacial and of marine denudation which are pre- 
sented in juxtaposition, and to note the difference. 

The rounded aspect of the naked summit of Shankill, as seen espe- 
cially from the west, is very remarkable ; the flowing and swelling 
shapes of the whole of that hill have been evidently rasped out of 
granite, highly-inclined mica slate, and intractable quartz rock. The 
humps and prominences on Bray Head, composed of quartz rock, are 
very decidedly rounded, on the large scale, as well as on the small ; this 
is very visible, to a slightly practised eye, from a distance of a couple of 
miles, especially if the light be favourable. This rounding, as before, is 
only on the up-stream side of the prominences. The rounding on a large 
scale was, doubtless, for the most part, chiefly effected by ripping the rock 
away in blocks ; and it might, therefore, often be very observable, though 
the rock might have suffered comparatively little from pure grinding. 

Some other apparent effects of the glacial stream remain to be no- 
ticed ; but it will be best now to consider what evidence this district af- 
fords as to the nature of that stream. If, then, it were glacial, it must 
have consisted, not of floating, but of land ice. This conclusion seems 
necessitated (1) by the regular determined flow of the striations, whe- 
ther regarded on a wide or on a closer view ; (2) by the marks of steady 
up-hill grinding on Dalkey Hill and Bray Head,* for instance ; though. 



« It is interesting to note that the scoring agent has moved straight np the north- 
west ade of Dalkey HiU, the inclination of the ascent being 11^". Bray Head affords 
a more striking case still. The striations at the up-stream end of that hill give satisfac- 
tory evidence that the scoring agent has moved from the sea level, at the southern end 
of Bray strand, directly up the side of the hill, to that summit, whose height is 653 feet, 
in the horizontal distance of exactly half a mile. The inch'nation of the slope, as a whole, 
is 14° ; but near the top the scoring agent has moved almost straight up a tolerably 
plane slope, whose length is twenty-seven yards, and inclination 28°. The striations are 
to be seen on the quartz in several different places on that surface ; it is perfectly certain 
that the movement was upwards, and not downwards. These facts may throw some light 
on the question, whether the ice of a large glacier could go down into a hollow in the gla^ 
cier*s bed, and up again out of it at the lower end. 

JOITEN. K. 0. S. I. VOL. I. C 
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of cotLrse, a floating mass impinging on a slope could force its foremost 
end a little way up that slope- (3) by the marks of down-hiU grinding 
on the lee side of Howth, as above mentioned ; and on that of Kil- 
liney Hill, by Mount Eagle House ; these, belonging unquestionably to 
the general glaciation, could not have been caused by any floating 
mass ; (4) by the fact tiiat striations are often to be found at a lower 
level than the up-stream ground in their vicinity ; the scorings near 
Knglas Bridge, Raheny, and Portrane, and some on Bray Head, are thus 
situated. The case last mentioned seems to be worthy of special obser- 
vation. That great band of quartz rock on Bray Head which forms a 
prominent ridge, one of whose summits is marked on the Ordnance Maps 
653 feet, has on its lee-side a depression or slight valley running pa- 
rallel to it across the main crest of Bray Head ; in this depression is 
situated the farm-house of Ballynamuddagh, and about 256 yards to the 
E. N. E. of this house we find some smootiied and scored rock. The 
striations are parallel to the others about the hill, and belong indubitably 
to the general glaciation, and point directly towards the ridge above 
mentioned. It is manifest that the scoring agent has flowed over that 
ridge, and down into the depression on its lee- side, more than eighty feet 
below, within a distance of a quarter of a mile, which, of course, could 
not be done by ice floating in the ocean. An inspection of the place 
will show at once that, if floating ice has ever grated across the glaciated 
rock now spoken of, it must necessarily have moved in a direction nearly 
at right angles to that of the actual striations on that rock. We may 
observe that it seems very hard to believe that the naked summit of 
Shankill and the naked north-east shoulder of Dalkey TTill could have 
been ground into their present shapes by floating ice. All the striations 
hitherto mentioned are evidently related to one and the same, cause ; they 
have been produced by a continuous stream whose sinuosities are 
clearly expired by the shapes of the ground. K, then, any have been 
traeed by land ice, all must have been so ; and that ice has been, in the 
neighbourhood of Bray at least, over 1120 feet deep. 

There are reasons for suspecting that at some period it was much 
deeper, probably before the time when the stream flowed as its present 
traces indicate. Whatever may be the real significance thereof, there 
are well-scratched pebbles in the limestone drift beside Caldbeck Castle, 
on Kilmashogue Mountain, just above the 1250 feet contour line ; and 
dose by Eairy Gastle, on the summit of the Two-Rock Mountain, at the 
height of fully 1760 feet, there are several stones along a boundary 
fence, some well-rounded and as large as a man's head, of far-transported 
material, viz., limestone and a white sandstone. 

There are some facts which make it scarcely rash to conjecture that 
at one time the glacial stream may have moved right across the long 
ridge of the. Dublin, Wicklow, and Wexford Mountahis, viz., the re- 
markably rounded outlines of those mountains, even to the summit of 
Lugnaquilla itself, 3039 feet, notwithstanding the great hollows or 
" prisons" which have been scooped out of its sides ; tlie parallelism of 
the transverse valleys to each other, and to the direction of the undis- 
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turbed cnirent north of Dublin ; the straightness and better definitioii 
of those TalleyB on the east side of the mountain range ; the fact that 
their eoh are often sitoated to the west of what seems to have been the 
original position of the watersheds of the passes : the last two peculia- 
rities are precisely what might have been superinduced by a glacial 
flood of sufficient denuding ^cacy, coming from the noTtk-west, partfy 
dammed-up by the long mountain barrier, and pouring over the crest 
thereof down the steeper slope of its lee side. It seems not imprudent 
to suspect that such may possibly turn out to be the case, when we re* 
fleet that the striations across the summit of 8hiehallien, in Scotland, 
3533 feet aboye the sea, and across the top of Mansfield Mountain, 
Yermont, XT. 8., 4848 feet above the same level, have been attributed to 
the action of land ice by Agassiz and Professor Dana, respectively. If 
the glacial stream did ever flow across the Dublin, Wicklow, and Wex<* 
ford Mountains, it was doubtless before the time when that barrier was 
able to spHt the stream at the distance of about eleven nules, near May* 
nooth. 

There are some features, besides those already noticed, which seem 
to be the result of glacial denudation. The country between Dundrum 
and Dalkey, and Kingstown and Garrickmines, has some wide ridges 
and troughs running parallel to the rock scorings, $. g^ the ridge along 
whose crest Rochestown Avenue, near Killiney, runs ; that of Glena- 
geary, that of Galloping Green and Foxrock, &o. It is clear, from the- 
striations upon the Killiney Hills, and also from the general facts, as 
shown on the map about that part, that the glacial movement has not 
been there determined in direction by those ridges and troughs, but that, 
if there is any relation, they are dependent upon it. 

That remarkable gap, the Scalp, cuts across a ridge which is trans- 
verse to the direction of the glacial movement. It is almost exactiy 
parallel to the scorings mentioned above, to the east of it. The ice has 
flowed, as its traces show, through that pass; it would there act, owing to 
the shape of the ground, with concentrated force. It is the property of 
actions, like the glacial, working in one direction, that if, owing to 
some cause or other, they have succeeded in working a slight hollow or 
channel in a particular place, they will tend to work with increased effi- 
ciency in that channel when produced : this fact constantiy presents it* 
self to our notice, and the reason of it is obvious. It accounts for the 
deep grooves and flu tings that are sometimes ground (not ploughed) out 
on wdl glaciated rocks. The Scalp may be compared to what we may 
sometimes see, a single groove of this sort ; but yet it is not all alone, 
for 1 J mile to the north of it we have a miniature copy of it in the Din- 
gle (not in the same line), and one -third of a mile to the west of the 
latter, another little channel or valley, a shallow one; the two last 
mentioned cut across a low ridge. And again, one mile west of the 
Scalp, it^what we may call the Gap of Ballybetagh, close to Ballybetagh 
House. These four gaps or channels are sJl parallel to each other, and, 
be it observed, their floors are at very different elevations, that of the 
Dingle being about 380 feet above the sea ; that of the Scalp, 602 feet ; 
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and that of Ballybetagh Gap, about 650 feet. It seems as if no expla- 
nation can be applied to the Scalp which does not include the cases of 
the other evidently related gaps. They can all be with equal ease ac- 
counted for by glacial action, and under this view their difference of 
elevation presents no difficulty whatever. The Glen of the Downs might 
be mentioned in this connexion, and perhaps even certain ravines be- 
yond it, parallel to striations in their vicinity ; but the farther we go 
in that direction the greater is the need of caution, and it will be safer 
to stop. 

"We must not omit to notice what some wiU regard (but, it is respect- 
fully submitted, without sufficient reason) as a disproof of the denuding 
power of the ice. It has evidently sometimes flowed, as certain modem 
glaciers do, over the detrital matter beneath it. This is shown by the 
often magnificent grinding occurring on the upper surfaces of large 
boulders buried in the drift ; this grinding is in one direction, and pa- 
rallel to that on the rock in situ ; this might have been seen at the 
Stillorgan and Yartry valley reservoirs, and may yet be seen in an old 
gravel pit in Foxrock. But if the ice at one time and place flowed 
over such blocks and their enveloping detritus without disturbing them, 
it had previously, when perhaps more actively working, brought them 
thither from elsewhere, so that its power .of denudation remains unas- 
sailable. 

With reference to the transportation of blocks, Mr. Jukes informs 
us ("Manual,''p. 678), that *' the Leinster granite sends off boulders iu all 
directions, except the north, but chiefly towards the south-east." Surely 
this is because the local ice system of the mountains was, to a great ex- 
tent, interfered with and overborne by the general glacial movement 
from the north-westward. 



APPENDIX. 

Although the striation on the summits ofDunranHiU, 1122 {see 
map, D), and Carrick HiU, 1252 feet (C), may not belong to our sub- 
ject, it is well to mention it. The normal direction of the striations for 
both hills shows that the grinding has been from west by north, i. e., 
from the mountains. This is quite clear on Dunran Hill, and still more 
BO on Carrick, where the quartz rock ridges have been rounded on one 
side, precisely like those on Bray Head. The striations on the south- 
westerly side of Dunran HiU run obliquely down-hill ; they therefore 
cannot have been produced by floating ice. Moreover, floating ice could 
not have ground those summits in the direction of the striations. Did 
it float across the mountain range, or through the lowest available gap ? 
It must have passed some hundreds of feet above the tops of the two 
hills. Did it float from the mountains themselves, on a curreifb flowing 
steadily away at right angles to the partly submerged but continuous 
ridge? This would be, apparently, impossible. The striations were 
evidently not effected by the proper ice covering of those two hills, as 
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they have no relation to the slopes, l^othing remains but that they 
were produced either by the general glacier crossing the mountain 
range, or by the ice of the local glacial system of the mountains. If the 
latter alternative be selected, that local system must have been of enor- 
mous development ; those hills being of the heights mentioned, and 
both situated at least ten miles from the mountain crest, whose mean 
elevation is not more than 2100 feet, though it rises much higher in 
different places. 



iii. ^notes ow the occuhbence of a welirhabked spbcibfen op 

Knoeria in the Lower Carboniferous Limestone Series of Kil- 

DARE. By J. B. DOTLE. 

[SeadMarch 9,1864.] 

The fossil plant which I have thought worthy of being submitted to 
the inspection of the Geological Society was found by a quarryman 
while engaged in working the Limestone quarry in the townland of Kil- 
reaney, in the barony of Carberry, and county of Kildare. He gave it to 
his master, Mr. Robinson, of Kilreaney House, who supposed that it was 
a fish, and as such showed it to his frieuds as a great curiosity. Mr. Ro- 
binson gave it to a gentleman who was engaged in making the survey of 
Colonel Rich's estate, of which Kilreaney forms a part, and he gave it 
to me. 

I recognised it at once as belonging to a very well-known type, not- 
withstanding the peculiarity of its shape (to which I take leave to di- 
rect your particular attention) ; and without hesitation I pronounced it 
to have been found in the Yellow Sandstone of Sir Richard Griffith, as 
being of such frequent occurrence in that formation. 

My friend assured me that I was mistaken, as it was foimd in Lime- 
stone. Having expressed my doubts, he produced a second fossil — 
the Cyprina Egertoni — as having been found in the same quarry by the 
same man, along with many other smaller shells, "like petrified cockles," 
as he expressed it, which no doubt were Spirifers, Terebratulso, Pro- 
duct®, &c., usually found in this formation. 

This led me to inspect the fossil plant with more care, and I soon 
satisfied myself, both by inspection and by the application of muriatic 
acid, that its mass was composed of bluish-grey Limestone. I also ob- 
served on one side a small piece of crystallized carbonate of lime, and 
which any person may see by holding the specimen at a proper angle. 

Never having met with the like before in my limited sphere of ob- 
servation, and greatly distrusting my palseontological skill, I showed 
the fossil to several members of the Society, and also to Sir Richard 
Griffith, to whom I made known the amount of evidence I had obtained 
of the locality, and of the circumstances connected with its finding. This 
evidence I now take leave to submit to the Society. 

Fearing that there might be some mistake about the matter, I took 
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east of Hollybrook House, thete is some well-ground quartz rock, the 
direction of the scoring being iN". 24® E., evidently on account of the po- 
sition of the spot, the current there having been shouldered off by the 
hill. On some quartz rock, three-eighths of a mile west by north of 
Kilmacanoge, the striations are N. 25° E. ; the stream swept in a curve 
round the north-west base of the Little Sugar-loaf, into the valley of 
Kilmacanoge. In that valley we find, on the slope of the Great Sugar- 
loaf, and about west of its summit, striations running in the direction 
of the valley, and therefore nearly parallel to those near Kilruddery and 
on Bray Head. In the same part of the valley, and in the bottom of it, 
is a considerable extent of well-smoothed quartz rock, the striations 
on which have been almost, but not quite, obli'terated by the weather. 
The ridge or hill on the north side of the Eocky Yalley presents stria- 
tions on the vein-quartz on its summit, 802 feet, and in different places 
for the distance of a mile, their general direction being about N. 44° E, 
The stream was here deflected by the mass of the Great Sugar-loaf; it 
must have flowed round the north-west flank of that hill, and on over 
the col or saddle (about 900 feet high), near Ballyremon Commons and 
the ** Long Hill." At Greystones, along the west side of the railway, 
and north of the station, and also on the shore, at the north end of the 
village, there is some splendid scoring on Cambrian slates and grits, the 
normal direction for that place being N, 3° "W. "We find here an ex- 
ample of a second set of striations crossing the normal ones on the same 
surface, on fine clay slate, both being inclined to the edges of the 
cleavage. An adept will detect still surviving striations parallel to the 
normal ones at Greystones, on the quartz veins near the summit of the 
hill, 725 feet, 1^ mile due west of that village. Passing on southwards, 
we find that remarkable boss of quartz rock at Kilcool village, pre- 
senting striations whose normal direction is N. 6° E. Proceeding thence 
along the road due south, we find, at the distance of 1 J mile on the left 
hand, and 1 J mile on the right hand, near Leabeg, on quartz-rock and 
quartz veins, striations whose normal direction has reached K. 1 8° E. 

We shall now proceed no farther in this direction, and that for three 
reasons : — We have already transgressed our limits, and gone beyond 
**the neighbourhood of Dublin;*' moreover, there is little friendly 
quartz rock remaining, to which we might look with some degree of 
confidence for recorded marks of grinding ;* and lastly, and above all, 
what does remain seems to warn us, if we read its record aright — ^which 
is rather doubtful, however — that a step farther may entangle us with 
the local glaciation of the Wicklow mountains. {See Appendix y at end.) 



* When looking for glacial striation* on the quartz rocks and their vein-quartz, it is 
necessary to guard against being deceived by the (structural) slickensides which occur 
so frequently among those rocks ; but no person wliose attention had been once drawn 
to the matter, could with ordinary care, mistake the one for the other. There are several 
cases on Bray Head and Shankill of glacially striated slickensides, the two sets of striae 
crossing each other, and perfectly distinguishable. 
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We turn, then, for a moment to the country about fourteen miles west 
of Dublin. At 2^ miles south-west of Maynooth, in the ditch on the 
right side of the road, there are to be seen scorings on the limestone, 
their direction being N. 22** E. In a quarry on the west side of the hill, 
marked on the Ordnance Maps 312 feet, 2| miles nearly due south of 
Maynooth, the limestone has striations N". 19° E. These two examples 
are 1^ miles apai't. In the quarries, half a mile south-west of Clane, 
scorings can be found in several different places. They vary in direc- 
tion a good deal, owing to the very uneven surface of the rock; but the 
normal direction for that place is clearly just about N". 46** E. On Oughter- 
ard Hill, near Lyons, at a short distance N. N". E. of the Round Tower, 
and also three-quarters of a mile north-east of it, the slaty Silurian rock 
has striations IS, 44° E. At the last-mentioned spot there are cross stri- 
ations north, though not on the same surface with the others. These 
are rather indistinct, and the real nature of them is doubtftil. The in- 
stances now mentioned in this neighbourhood form an equilateral tri- 
angle, whose sides are about 5^ miles in length. 

We must now notice some parallel furrowing of a different kind. 
On reference to the shaded Sheets of the inch Ordnance Maps, contain- 
ing the environs of Dublin, it will be seen that the couniiy just now 
referred to between Maynooth, Clane, and Oughterard, has a nimiber of 
ridges crossing it parallel to each other, and to the rock striations'nearest 
to them. Some of these ridges, e. g, the hill above mentioned, 312 feet, 
2^ miles south of Maynooth, are chiefly, as it seems, composed of solid 
rock, and shaped up by drift. Some, e,g, the hill at Ardrass, \\ miles 
north-east of Straffan, whose summit is marked on the Ordnance Map 
308 feet, are entirely composed of drift. The ridge now mentioned is a 
very well defined and noticeable one, perfectly parallel with the others, 
blunt at its up-stream end, and tailing off gradually in the opposite di- 
rection, distinct as to its composition and structure from an esker, yet 
somewhat similar in form. It is described by Mr. Du iN'oyer as "an 
esker- /«^^ mound." 

Proceeding northwards from Maynooth, we find all the country 
from about DunshaughHn to the sea at Portrane and Malahide, and over 
a width of several miles, in parallel ridges and troughs. In some parts 
this conformation is very striking; it is apparent even on the imshaded 
maps, from the number of streams, roads, and fences whose directions 
have been determined by the shapes of the groimd. These ridges are 
parallel to the rock scorings at Portrane, Donabate, Malahide, Pinglas, 
and Howth, and nearly at right angles to those south of Maynooth and 
their associated scorings. {See accompanying ma'p^Yi.'o.i^Y,) 

No one can doubt, then, that these ridges and troughs and the rock 
striations are effects of one and the same cause, since they always 
correspond with each other as to direction, whatever that direction may 
be. S'ow, it has never been shown that moving water can score rocks 
in parallel lines by sweeping detritus along over them ; neither sea. 
"Waves, nor rivers, nor violent torrents (as Mr. Jamieson has shown in 
the case of the bursting of the Crinan Canal reservoirs) are able to effect 
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east of Hollybrook House, thete is some well-ground quartz rock, the 
direction of tlie scoring being N. 24® E., evidently on account of the po- 
sition of the spot, the current there having been shouldered off by the 
hill. On some quartz rock, three-eighths of a mile west by north of 
Kilmacanoge, the striations are N". 25° E. ; the stream swept in a curve 
round the north-west base of the Little Sugar-loaf, into the valley of 
Kilmacanoge. In that valley we find, on the slope of the Great Sugar- 
loaf, and about west of its summit, striations running in the direction 
of the valley, and therefore nearly parallel to those near Kilruddery and 
on Bray Head. In the same part of the valley, and in the bottom of it, 
is a considerable extent of well-smoothed quartz rock, the striations 
on which have been almost, but not quite, obliterated by the weather. 
The ridge or hill on the north side of the Kocky Yalley presents stria- 
tions on the vein-quartz on its summit, 802 feet, and in different places 
for the distance of a mile, their general direction being about N. 44** E, 
The stream was here deflected by the mass of the Great Sugar-loaf; it 
must have flowed round the north-west flank of that hill, and on over 
the col or saddle (about 900 feet high), near Ballyremon Commons and 
the ** Long Hill." At Greystones, along the west side of the railway, 
and north of the station, and also on the shore, at the north end of the 
village, there is some splendid scoring on Cambrian slates and grits, the 
normal direction for that place being "N. S° W. We find here an ex- 
ample of a second set of striations crossing the normal ones on the same 
surface, on fine clay slate, both being inclined to the edges of the 
cleavage. An adept will detect still surviving striations parallel to the 
normal ones at Greystones, on the quartz veins near the summit of the 
hill, 725 feet, 1^ mile due west of that village. Passing on southwards, 
we find that remarkable boss of quartz rock at Kilcool village, pre- 
senting striations whose normal direction is N. 6^ E. Proceeding thence 
along the road due south, we find, at the distance of 1 J mile on the left 
hand, and 1 J mile on the right hand, near Leabeg, on quartz-rock and 
quartz veins, striations whose normal direction has reached N. IS^ E. 

We shall now proceed no farther in this direction, and that for three 
reasons : — We have already transgressed our limits, and gone beyond 
**the neighbourhood of Dublin;" moreover, there is little friendly 
quartz rock remaining, to which we might look with some degree of 
confidence for recorded marks of grinding ;* and lastly, and above all, 
what does remain seems to warn us, if we read its record aright — which 
is rather doubtful, however — that a step farther may entangle us with 
the local glaciation of the Wicklow mountains. ( See Appendix y at end,) 



* When looking for glacial striation* on the quartz rocks and their vein-quartz, it is 
necessary to guard against being deceived by the (structural) slickensides which occur 
80 frequently among those rocks ; but no person whose attention had been once drawn 
to the matter, could with ordinary care, mistake the one for the other. There are several 
case.*) on Bray Head and Shankill of glacially striated slickensides, the two sets of striae 
crossing each other, and perfectly distinguishable. 
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We turn, then, for a moment to the country about fourteen miles west 
of Dublin. At 2| miles south-west of Maynooth, in the ditch on the 
right side of the road, there are to be seen scorings on the limestone, 
their direction being N. 22° E. In a quarry on the west side of the hill, 
marked on the Ordnance Maps 312 feet, 2| miles nearly due south of 
Maynooth, the limestone has striations N. 19° E. These two examples 
are 1^ miles apart. In the quarries, half a mile south-west of Clane, 
scorings can be foimd in several different places. They vary in direc- 
tion a good deal, owing to the very uneven surface of the rock; but the 
normal direction for that place is clearly just about N. 46°E. On Oughter- 
ard Hill, near Lyons, at a short distance "N. N. E. of the Bound Tower, 
and also three-quarters of a mile north-east of it, the slaty Silurian rock 
has striations N. 44° E. At the last-mentioned spot there are cross stri- 
ations north, though not on the same surface with the others. These 
are rather indistinct, and the real nature of them is doubtftil. The in- 
stances now mentioned in this neighbourhood form an equilateral tri- 
angle, whose sides are about 5^ miles in length. 

We must now notice some parallel furrowing of a different kind. 
On reference to the shaded Sheets of the inch Ordnance Maps, contain- 
ing the environs of Dublin, it will be seen that the country just now 
referred to between Maynooth, Clane, and Oughterard, has a number of 
ridges crossing it parallel to each other, and to the rock striations"nearest 
to them. Some of these ridges, e, g, the hill above mentioned, 312 feet, 
2^ miles south of Maynooth, are chiefly, as it seems, composed of solid 
rock, and shaped up by drift. Some, e,g. the hill at Ardrass, \\ miles 
north-east of Straffan, whose summit is marked on the Ordnance Map 
308 feet, are entirely composed of drift. The ridge now mentioned is a 
very well defined and noticeable one, perfectly parallel with the others, 
blunt at its up-stream end, and tailing off gradually in the opposite di- 
rection, distinct as to its composition and structure from an esker, yet 
somewhat similar in form. It is described by Mr. Du iN'oyer as "an 
esker-/*^^ mound." 

Proceeding northwards from Maynooth, we find all the country 
from about Dunshaughlin to the sea at Portrane and Malahide, and over 
a width of several miles, in parallel ridges and troughs. In some parts 
this conformation is very striking ; it is apparent even on the imshaded 
maps, from the number of streams, roads, and fences whose directions 
have been determined by the shapes of the ground. These ridges are 
parallel to the rock scorings at Portrane, Donabate, Malahide, Pinglas, 
and Howth, and nearly at right angles to those south of Maynooth and 
their associated scorings. {See accompanying mapy Plate I.) 

No one can doubt, then, that these ridges and troughs and the rock 
striations are effects of one and the same cause, since they always 
correspond with each other as to direction, whatever that direction may 
be. STow, it has never been shown that moving water can score rocks 
in parallel lines by sweeping detritus along over them ; neither sea. 
waves, nor rivers, nor violent torrents (as Mr. Jamieson has shown in 
the case of the bursting of the Crinan Canal reservoirs) are able to effect 
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east of Hollybrook House, thete is some well-ground quartz rock, the 
direction of the scoring being N. 24® E., evidently on account of the po- 
sition of the spot, the current there having been shouldered off by the 
hill. Gn some quartz rock, three-eighths of a mile west by north of 
Kilmacanoge, the striations are N". 25° E. ; the stream swept in a curve 
round the north-west base of the Little Sugar-loaf, into the valley of 
Kilmacanoge. In that valley we find, on the slope of the Great Sugar- 
loaf, and about west of its summit, striations running in the direction 
of the valley, and therefore nearly parallel to those near Kilruddery and 
on Bray Head. In the same part of the valley, and in the bottom of it, 
is a considerable extent of well-smoothed quartz rock, the striations 
on which have been almost, but not quite, obliiberated by the weather. 
The ridge or hill on the north side of the Eocky Yalley presents s.tria- 
tions on the vein-quartz on its summit, 802 feet, and in different places 
for the distance of a mile, their general direction being about N. 44*^ E, 
The stream was here deflected by the mass of the Great Sugar-loaf; it 
must have flowed round the north-west flank of that hill, and on over 
the col or saddle (about 900 feet high), near Ballyremon Commons and 
the ** Long Hill.'* At Greystones, along the west side of the railway, 
and north of the station, and also on the shore, at the north end of the 
village, there is some splendid scoring on Cambrian slates and grits, the 
normal direction for that place being "N, 3° "W. We find here an ex- 
ample of a second set of striations crossing the normal ones on the same 
surface, on fine clay slate, both being inclined to the edges of the 
cleavage. An adept will detect still surviving striations parallel to the 
normal ones at Greystones, on the quartz veins near the summit of the 
hill, 725 feet, 1^ mile due west of that village. Passing on southwards, 
we find that remarkable boss of quartz rock at Kilcool village, pre- 
senting striations whose normal direction is N. 6**E. Proceeding thence 
along the road due south, we find, at the distance of 1^ mile on the left 
hand, and 1^ mile on the right hand, near Leabeg, on quartz-rock and 
quartz veins, striations whose normal direction has reached K 18° E. 

We shall now proceed no farther in this direction, and that for three 
reasons : — We have already transgressed our limits, and gone beyond 
**the neighbourhood of Dublin;*' moreover, there is little friendly 
quartz rock remaining, to which we might look with some degree of 
confidence for recorded marks of grinding ;* and lastly, and above all, 
what does remain seems to warn us, if we read its record aright — which 
is rather doubtful, however — that a step farther may entangle us with 
the local glaciation of the Wicklow mountains. {See Appendix y at end,) 



* When looking for glacial stiiation* on the quartz rocks and their vein-quartz, it is 
necessary to guard against being deceived by the (structural) slickensides which occur 
80 frequently among those rocks ; but no person whose attention had been once drawn 
to the matter, could with ordinary care, mistake the one for the other. There are several 
cases on Bray Head and Shankill of glacially striated slickensides, the two sets of stride 
crossing each other, and perfectly distinguishable. 
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We turn, then, for a moment to the country about fourteen miles west 
of Dublin. At 2| miles south-west of Maynooth, in the ditch on the 
right side of the road, there are to be seen scorings on the limestone, 
their direction being N. 22** E. In a quarry on the west side of the hill, 
marked on the Ordnance Maps 312 feet, 2| miles nearly due south of 
Maynooth, the limestone has striations N. 19° E. These two examples 
are 1^ miles apart. In the quarries, half a mile south-west of Glane, 
scorings can be foimd in several different places. They vary in direc- 
tion a good deal, owing to the very uneven surface of the rock ; but the 
normsd direction for that place is clearly just about N. 46**E. On Oughter- 
ard Hill, near Lyons, at a short distance iN". N. E. of the Bound Tower, 
and also three-quarters of a mile north-east of it, the slaty Silurian rock 
has striations N. 44° E. At the last-mentioned spot there are cross stri- 
ations north, though not on the same surface with the others. These 
are rather indistinct, and the real nature of them is doubtftil. The in- 
stances now mentioned in this neighbourhood form an equilateral tri- 
angle, whose sides are about 5^ miles in length. 

Ve must now notice some parallel furrowing of a different kind. 
On reference to the shaded Sheets of the inch Ordnance Maps, contain- 
ing the environs of Dublin, it will be seen that the country just now 
referred to between Maynooth, Clane, and Oughterard, has a number of 
ridges crossing it parallel to each other, and to the rock striations^nearest 
to them. Some of these ridges, e. g. the hill above mentioned, 312 feet, 
2^ miles south of Maynooth, are chiefly, as it seems, composed of solid 
rock, and shaped up by drift. Some, e,g, the hill at Ardrass, Ij miles 
north-east of Straffan, whose summit is marked on the Ordnance Map 
308 feet, are entirely composed of drift. The ridge now mentioned is a 
very well defined and noticeable one, perfectly parallel with the others, 
blunt at its up-stream end, and tailing off gradually in the opposite di- 
rection, distinct as to its composition and structure from an esker, yet 
somewhat similar in form. It is described by Mr. Du Noyer as "an 
e^ev-liJce mound." 

Proceeding northwards from Maynooth, we find all the country 
from about Dunshaughlin to the sea at Portrane and Malahide, and over 
a width of several miles, in parallel ridges and troughs. In some parts 
this conformation is very striking; it is apparent even on the imshaded 
maps, from the number of streams, roads, and fences whose directions 
have been determined by the shapes of the groimd. These ridges axe 
parallel to the rock scorings at Portrane, Donabate, Malahide, Finglas, 
and Howth, and nearly at right angles to those south of Maynooth and 
their associated scorings. (^See accompanying map, Plate I.) 

No one can doubt, then, that these ridges and troughs and the rock 
striations are effects of one and the same cause, since they always 
correspond with each other as to direction, whatever that direction may 
be. !Now, it has never been shown that moving water can score rocks 
in parallel Knes by sweeping detritus along over them ; neither sea 
waves, nor rivers, nor violent torrents (as Mr. Jamieson has shown in 
the case of the bursting of the Crinan Canal reservoirs) are able to effect 
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again a second series of marks, which bear about north-east and south- 
west. 

. Most of the groovings have coarse and jagged edges, and appear as 
if the rock was subjected to the sharp tearing and planiog of some 
harder substance rubbed against it ; in other cases the signs of rough 
treatment axe no longer visible, and the surface appears rather as if it 
were slightly rippled than cut and indented by violent action. 

What cause, then, would be likely to produce such stupendous effects 
as those which we have been just considering? Slipping mud will 
hardly account for it. 

We must, therefore, once more have recourse to the old ice theory. 
But the question now arises, in what form did the ice work ? Was it in 
the form of a glacier, or of an iceberg ? 

The shape and position of the side of the hill makes the idea that the 
polishing and markuig were caused by an iceberg seem not improbable. 
An iceberg bobbing up and down, as we often see a half- stranded cork 
on the shore, might apparently produce these effects ; but, as was sug- 
gested to me by Mr. Close, if an iceberg were partially stranded, it 
would float about, moving on some great fixed centre ; and thus all the 
markings and groovings would be huge uneven curves, or rough arcs 
of circles. 

Further, if it were an iceberg, it is highly improbable that it is from 
the land side that it would approach, the poHshed'rock being on the in- 
land side of the hill. 

What remaiQs, then, for us to assume is, that the centre of Ireland was 
a great snow plain of considerably greater elevation above the sea than 
at present, and that numerous glaciers descended ^m it in various di- 
rections. One of these, going towards the wfest, encounters a small 
elevation in its course, is raised slightly up by it, presses with all its 
irresistible force against it — tears, grooves, marks, and polishes the op- 
posing surface — and when it attains the top of the hill, goes along on its 
way over the snow, no longer touching or interfering with the rocks 
beneath till it is flnalLy lost in the ocean. 

So much, then, for the principal striae, or those which run east and 
west; but there remain still another set of them, running north-east and 
south-west. These are very much inferior in depth and boldness to the 
others, and appear to be due to a subsequent action, namely, the action 
of the Drift. The large quantities of gravel, mixed with aluminous 
clay, differing from the surface earth, and the numerous boulders scat- 
tered about in all directions, give their undoubted testimony to the occur- 
rence of drift action in this neighbourhood. 

The direction of these marks, and the presence of the gravel to 
produce them, point both to the same conclusion, vi^. that the minor 
striae were caused by the drift ; while, on the other hand, as was before 
stated, the greater striations, grooves, and polish are due to the direct 
action of ice, most probably in the form of a glacier. 
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VII. — Notes on the Physical Featuees op the CoinrTY op Donegal. 
By V. Hartb, C.E. 

[Read Jnne 9, 1864.] 

The mineralogy of the comity of Donegal having already received so 
much consideration in the proceedings of this, the London (^logical 
Society, and the British Associationy it may be interesting to lay before 
you the result of some investigationB of mine into its physical features, 
which are not alone striking from the boldness of their scenery, but 
from the fact that they have received, as I think I can show, much of 
their present forms from the last great epoch in the history of our planet, 
that of the glacial period. 

The county is intersected by bays, estuaries, and river courses, 
flanked by the higher mountam ranges and hills ; and so much is it ' 
thus cut up, that no portion of it is twelve miles from the reach of the 
tide. 

The peat and vegetable soils rest upon the drift, and these again 
directly upon the !Mmary, Metamorphic, and PalaBozoic rocks. The 
latter consist almost exclusively of the Carboniferous system, and are 
only found fringing the Bay of Donegal and near Fettigo, Muff, and Car- 
rowkeel. 

The higher and most central mountain range runs from the southern 
end of the county to the north, in a general direction almost due north. It 
there is met by the range which runs along the north end of the county 
to the north of east, including the mountains of Errigle (2462 feet high), 
Dooish, Muckish, Slieve Snaght, &c., and parallel to the direction of, and 
through the district where the trap rocks attain their greatest develop- 
ment. The main igneous feature of the first range is the granite, while 
that of the second is the syenite. 

To the east and west of this dividing granite range, or main axis of 
elevation, run several valleys; those of the Eivers Eske, Eany, Glen- 
ties, Gweebarra, and Gweedore on the west; and those of the Mourne, 
Finn, Swilly, Lennan, &c., to the east and north. 

Towards the southern end of this range, near the head of the Bay of 
Donegal, we have a group of mountains, which have been termed the 
" Central Granite Fatch," which I shall describe more particularly, as it 
is a district of much interest. Through this group of mountains runs 
the present road from Sligo to Londonderry, through what is called 
the " Gap of Bamesmore," which is the only gap in tiie range. 

To the south of the road lies the steep escarpment of Bamesmore 
Mountain, which rises to a height of 1491 feet; and to it immediately 
succeeds the range of crystaUine schists and gneiss, which, including 
Breecy Mountain, sweep round the south coast of the Bay of Donegal, 
and terminate at Lough Erne, near BaUyshannon. 

To the north of the road in the *' Gap," rises the rounded form of 
Croaghconnellagh (or Townawilly) Mountain, 1724 feet high. The 
valley of the Gap runs round the north east end of this mountain, and 
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then west again , parallel to its first course, dividing Croagh Connellagh 
from the next ridge, Croaghanirwore, 1972 feet high, and it is there 
closed by the col of greenstone, &c., which separates it from the Eske 
vaUey. To this valley of the Barnes Eiver, as possessing some interest, 
I shall have to refer again. To this latter ridge succeeds another valley ; 
and on the other side the last of the granite rises with a steep escarp- 
ment over Lough Belshade, facing the south. This mountain is called 
Groaghgorm, or the Blue Stack Mountain, and is by far the boldest and 
most rugged of the granite mountains of Donegal, rising to a height of 
2219 feet. Lough Belshade lies in the gneiss 'at the foot of it; and the 
north side of this mountain and the soutii side of Bamesmore both have 
long slopes, exhibiting thus the structure of " crag and taiL" 

Then succeeds the northern range of Primary and Metamorphic 
rocks, schists, and quartz, which flarJs the northern side of the bay, 
ending in the splendid cliffs of Slieve League, 1964 feet high, and 
•form file western headland of the bay. 

Eadiating fr^m thifi central granite to the north-east, and south- 
east, are the valleys of the Elvers Finn and Moume, and of the Inver 
and Eske Bivers to the west and south-west. 

Within this basin of the Primary and Metamorphic rocks surround- 
ing the Bay of Donegal, and lying all round between them and the sea 
(except towards the north-western extremity of the bay), the cotmtry 
consists of the Old Red Sandstone and Carboniferous formations. 

This Bamesmore granite, as I shall call it (while, however, it is to 
be understood as a name for that of the whole central granite), is a very 
hard compact granite, of a pink-grey colour, and contains crystals of a 
deeper red orthose scattered through it ; and so uniform are its charac- 
ters, and distinct from the other granites of the county, that there can 
be no difficulty in recognising it whenever it is met with. 

Passing from Blue Stack along the col which divides the valleys of 
the Eske and Inver Elvers, we come almost at once upon the Old Bed 
Conglomerate. A thin chocolate-coloured band with white quartz peb- 
bles, of equally striking appearance with the Bamesmore rock, and con- 
stantly accompanying it, they form imerring guides to the western 
drift, whether found in the shape of large blocks, or of fine gravel. 

We next come upon the Lower Limestone and coarse conglomerate of 
the Yellow Sandstone (a very different one from the last, being all 
quartz pebbles and sand), and which is succeeded by the finer beds of 
sandstone, in which the Mounteharles quarries lie. This ridge divides 
the valleys of the Eske and Eany Eivers and estuaries; and along the 
course of both, running out to the sea from the high granite range, the 
lower soft sandstone and arenaceous limestone roc^ are cut up by 
valleys bearing south-west, and these are again intersected by other 
valleys obliquely crossing them, forming hiUs varying from about 50 to 
500 feet high. 

Far in all directions along the courses of the river valleys of the 
Eany, Eske, Finn, and Moume, radiating from this centre into the 
county of Tyrone, and out to sea, may the drift from these mountams 
be traced (the conglomerate, so far as I know, only appearing to the 



HA&TE ON THE PHYSICAL FEATTTBES OF THE CO. DONEGAL. 23 

west). It lies on all the hill-tops^ and forms much of the subsoil of the 
valleys. It is characterized, as usual, by the large '' erratics,'* and the 
smaller boulders and gravel The former for the most part are rather 
wanting in angularity, having been subjected to the rubbing action of 
the latter when the sea was falling ; nor are many of these erratics very 
large (though they are to be met with up to forty tons in weight) ; for 
the granite of Donegal, as so well described by our late President, 
Professor Haughton, ** possesses a stratified structure in beds which 
are nearly vertical ;" and " in addition to this stratified, or cleaved 
structure, it is traversed by many joints, which run nearly at right 
angles to the directions of the planes of the cleavage structure,'' — cha- 
racters more applicable to the Eamesmore granite than perhaps to any 
other in the coimty, as some of the soundest blocks, apparently, cleave 
only to a size of eight inches cubic when being dressed, while it accounts 
for the comparatively small size of the boulders and erratics generally, 
and which it is well to keep in mind when estimating the effect of a 
glacial climate, and the facility which these rocks afford for excessive 
denudation. The erratics, however, from Blue Stack Mountain, which 
I have described as being of more massive structure, were chiefly car- 
ried down the Finn Valley, and attain to very large dimensions. 

The Yellow Sandstone ridge upon which Mountcharles stands is the 
highest of the hills within the basin of those Primary rocks, and consists 
at Lough Eske of the coarse-grained conglomerate of sand and rounded 
quartz pebbles only,* This ridge terminates abruptiy in a bluff at the 
shore of Lough Eske, near the col which separates the valleys of the 
Eske andlnver ; and on the terraces of its face, formed by the out- crop- 
ping of the lower limestone beds, the granite boulders have been dropped. 
It there rises to a height of 1275 feet, upon which rest blocks of the gra- 
nite from Blue Stack; and as it rose from the water at an early part of the 
glacial period, it subdivided the currents of larger ice, which then first 
scooped out these valleys of the Eske and Eany. Within these valleys, 
as I have said, are a number of smaller hills. Their shape is of an ovate 
form, except where modified by local circumstances, the bluff end, or 
higher slope, being turned towards the mountain range, and the longer 
slope towards the sea. The direction of the major axes of these hills 
converges, and exactiy follows the course which the ice, when breaking 
up, would have to take in faUing away from the inner sides of the basin 
of the mountain range, towards the sea ; and with singular accuracy do 
we find the drift deposited upon these hills and in those minor valleys 
to consist of the Primary rocks, whether granite, schist, or gneiss, to 
which the longer axis of each hill points : thus we have near Donegal 
the granite and conglomerate on those pointing to Bamesmore, while 

* It may be interesting to those who insist upon a geological distribution of certain 
plants to say, en passant, that in the crevices of these huge rocks, dislocated by the ac- 
tion of ice, I found the JSymenophyllum Tvnbridgense in flourishing growth in March last 
at the height of 1275 feet, where not four feet from its habitat hardly any vegetation 
exists. 
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we meet chiefly gametiferons schists of Finmore at Laghey, and the 
gneiss of the Aught Mountain at Ballintra^ &c. 

Those hills of the Yellow Sandstone and Lower limestone are 
smoothed and dressed hy the action of the sea, which washed down the 
smaller drift towards their hases, and mixed it with the local lime and 
sandstones, and doubtless this was caused by the floating out to sea of 
the smaller ice, an ample store of which would be provided when the 
land rose so as to form a large flord where Lough Eske now lies. 

The rocks forming these hills dip at an angle of about 20^ from the 
granite towards the sea, to which cause I attribute the absence of 
polished and striated surfaces, as the rubbing action of the ice would 
be against the ends of the beds, and not against their upper surfaces. 

I observed that I would allude again to the ** Gap of Bamesmore." 
It rises at its east end against the col which separates that valley from 
those of the Finn and Moume; and being a branch of the Eske valley, it 
turns, as I described, to the north, and then back, westward, round 
CroaghconneUagh, giving to the latter its hemispherical appearance. 
The valley is very narrow at the level of the road, being only about 
150 or 200 feet wide at the base of the mountains, which, as I said, 
on the south, or Eamesmore side, form a steep escarpment, while on the 
north side it slopes at about i to 1 ; altogether, the steep valley may 
be said to be about four miles long. 

Both the road and river in running through the Gap cut through . 
ridges of debris, in fact moraines, the terminal ones of an ancient 
glacier (marking successive stages of its retreat, very probably), and 
which at one time filled this valley, and left a large deposit upon 
the col between the head of the Gap and the valley to the east. It is 
hard, in granite so fissile and so easily weathered, to find marks of 
erosion, but these are not altogether wanting ; grooving and terracing 
can be detected at considerable heights by close observation. In the 
same way the other valleys which occur throughout the range to the 
north of tl^is must have been filled with glaciers also. 

So much for the disposal of the ice on the interior of the basin of 
the Bay of Ponegal. On the outside of this range, and along*the central 
dividing ridge, the ice must take a course the reverse of a convergent one, 
and diverge, breaking up into sections determined by the directions of 
the spurs of the main range, and it accordingly did so. 

That lying to the north of this central range and west of the north- 
em chain went to the north-westward, while that upon the high moun- 
tains near Fintown descended, and, joining that from the valley north 
of Blue Stack, scooped out the vaUey of the Finn, which became ulti- 
mately joined by the ice from the southern end of the range, after pass- 
ing along the course of the Moume, and formed the valley of the Foyle- 
To the north of this " central granite" the ice simply broke away to 
either side, east and west, forming the long straight valleys of the 
Gweebarra, Glenveigh, &c. 

The original disturbing igneous force which upheaved those moun- 
tains operated with its greatest intensity upon the central granite, 
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giving the radial strncture to it, and throwing out spurs as it passed 
northward, which, as I have said, fixed the subsequent course of the ice ; 
for I do not find the rocks of any of its divisions to have crossed the in- 
tervening ridges, but simply followed the course of the retreating ocean. 
As I have described, between the granite range and the coast of the 
Bay of Donegal, the country is what may be called a rapidly undulating 
one, and these undulations come down to the edge of the shore. Let us 
now go a little further, and we find by the naval charts surveyed by 
Captain Bedford, B.N., in 1853 (and tiiey afford ample details), that 
no such undulations eidst in the sea bed off this coast. Those hills of 
from 50 feet to 500 feet high which I have been describing, and whose 
seaward ends are abraded by the action of the sea, cease at once at the 
shore, and in their place succeeds an almost level sea bed ; and if we 
refer to the more extended surveys, we find the same plateau or gentle 
gradient extending to the edge of the 98-&.thom contour, or so-called 
** Irish bank," nearly 60 miles off the coast, unbroken by a single 
sounding, that if the sea bed were dry would prominently attract the eye 
as an inequality, showing no sign of glacial disturbance, and which the 
slight elevation of seven feet per mile would be sufficient to bring above 
the level of the sea. (See Plate II.) 

I think it is a fair inference from this that, though the land rose 
(where we now find the erratics) at least 1300 feet above the level of the 
sea (and very likely went a little farther), the glacial action was then at 
its close. 

I may now call attention to another feature of some importance, that 
of the bogs of the county. They lie on flats, at all heights, from the 
mountain tops to the level of the sea. In them the remains of ancient 
forests are embedded, at least from the 500-feet contour down. Above 
this level and up to i^e 1200-feet contour, I have found only a few strag- 
gling remains of dwarf trees in the peat — the roots standing as they grew 
in the peat and on the surface of the drift and Pleistocene gravel Many 
of those forests are submerged at high water, and at a few feet higher 
level than high water are several others. Much stress has been laid 
upon these submerged bogs, as showing, it has been supposed, oscilla- 
tions in the relative levels of the land and sea since the glacial period. 
I have examined numbers of these submerged bogs ; and though I am 
still engaged in doing so, up to this I have not found any satisfactory 
evidence to show that this submergence is due to alteration of the level 
of the land since the drift has been deposited. All the cases I have seen 
are quite consistent with either of two views — one, that these sub- 
merged bogs and forests in some cases were detached, probably by fresh 
water, from those at higher levels, and deposited below or at the edge of 
low water. The other view is, that they were originally growing in la- 
goons, and that the erosion of the coast eventually brought them within 
the action of the sea. In nearly all the cases I have seen, the latter 
seems the most usual ; and while we cannot say anything of those 
forests that may be under the sea (and they probably are very exten- 
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sive)y we can say, so far as my experience goes, that those just above 
high water show indications of never having been submerged; and 
this could not be if those oscillations of level had occurred, which are 
described to have taken place in some geological works. 

One case forcibly illustrating this view I may state more in detail. 
While staying at Dawross, a bay about six miles north of tiie village of 
Ardara, a friend of mine mentioned his surprise at having lately become 
possessor of some excellent bog upon the beach, over which he had 
hauled up his boats for years, quite unconscious of the existence of any 
forest being several feet under it. I examined the place, and there 
found the roots of trees (oak and fir) lying in peat, the bottom of which 
is from twelve to fourteen feet below the level of high water ; and on 
investigating the whole circumstances of the case, I found, beyond all 
manner of doubt, the following to be the true explanationof what would 
primd facie be set down as the results of depression of the coast, and sub- 
sequent upheaval. 

The whole coast is of mica slate, impregnated with andalusite, and 
the rocks are very easily broken up, being traversed by very close 
planes of cleavage, so that the work of encroachment by the sea goes on 
with the greatest rapidity at times. * There are numerous small islands 
out to sea and across the bay, three of which were connected in the me- 
mory of those living there, forming a little promontory — that is, there 
was between, in front, and behind them, and joining them with the shore, 
a beach composed of large and small stones {ih^dehris of the same rocks) 
mixed with sand, and over that four to six feet of *' blown sand,'* upon 
which was grass and bent It was under this beach that the bog lay. 
Outside these little islands are other rocky islands, forming a break- 
water. 

Originally these trees were growing in a lagoon, in which these islands 
formed projecting rocks. "When the sea made its present passage through 
the outside barrier (now island), which it would do as it has just done 
suddenly, it swept in the beach lying outside through the breaches it 
had made, and buried the trees and bog inside under the shingle and the 
debris of the rocks. Over this came the " blown Band," and on it grew 
the bent, the outside rocks through which it forced its way acting as a 
breakwater to this new formation. Thebog and trees lay thusburied, proba- 
bly for ages ; but now, within the last two years, the breakwater being too 
much eroded to form a sujficient protection any longer, the sea is now 
undoing — ^indeed, has Eilmost completely undone — ^its own former work, 
and is breaking up the bog and tiie islands (lately a promontory), and 
in a very short time all wiU be away, with much of the inner shore. 

Thus we have a bog buried, probably a great length of time, under a 
beach, according to popular ideas, rising into view again, without the 
slightest room for doubt, on a close examination, that, so far as evidence 
goes, it never changed a foot in level since the time when it stood, as un- 
questionably it did stand not loUg ago, geologically speaking, about 
two miles inland, and very probably was protected, when these trees 
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were growing, by some of those greenstone dykes which run parallel 
to the coastline. 

I do not wish to be understood as taking upon myself to deny a 
secular depression of the coast ; I only want to show how one of the best 
cases instcmced as leading to such a view tells, on close investigation, as 
much for the contrary opinion. 

As I pointed out, at the close of the glacial epoch the land had risen 
to about its present level ; and there is no reason to say that that up- 
heaval may not have been carried a very little further, with a gra- 
dient of less than seven feet per mile, wluch would have exposed the 
present sea bed, and left a margin of sixty miles at least of land outside 
our present west coast line. This would have exercised an influence 
most favourable to the growth of forests, even at the high levels in- 
land, and to the development of a series of lagoons, upon the inner edge 
of which we now look, after they have been encroached upon by the sea, 
while they may be possibly descending again ; but, if so, it is for the 
first time ; and such depression of level has not before occurred within 
the period of the extinct forests, and acts only as an auxiliary to the un- 
doubted erosion of the coast, which has accumulated at the foot of the 
high lands the immense sand-dunes we see now on the exposed parts of 
the shore. 

I shall not enlarge here upon the subject of the temperature of the 
glacial epoch. I may state, however, the following: — The highest 
point of Blue Stack is now 2780 feet below the snow line. If to this 
we add at least 1300 feet, which it was lower previous to the upheaval 
at the close of the glacial period, we shall have its sunmiit then 4080 
feet below the present snow line ! Glacial denudation alone, without 
a lower snow line, cannot possibly account for all. this; and the facts 
seem to me to be strongly opposed to those who, on the one hand, would 
dispose by change of temperature alone of the glacial question, irre- 
spective of any upheavals or depressions of the land, or to those who, on 
the other hand, hold only to the idea of the much greater elevation of 
the land then, — ^while they appear to me to harmonize well with the 
middle view of a combination of both theories, viz. : — ^greater height of 
land, and a lower snow line, at the earlier parts of the glacial epoch. 
This, I know, is a vexata quastio; but my object in laying these Notes 
before you has not been to theorize upon so important a question, but in 
the hope that, though of more local perhaps than general interest, they 
may afford some useful information upon the Post-tertiary geology of 
Ireland. 
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YIII. — Geological Notes on some of the Islands of the West 
OF Scotland. By the Rev. Samitbl Haughton, M. D., Fellow of 
Trinity College, Dublin. 

[Bead December 14, 1864.] 

The following brief notes, mineralogical and geological, made during a 
yachting cruise in the West of Scotland, on board Mr. Graves' yacht, ' 
"leme/* in the summer of 1864, may possibly be interesting to the 
Royal Geological Society of Ireland, in consequence of the intimate re- 
lation between that part of Scotland and the North of Ireland : — 

1. CrystalUm White Limestone of lona, — On the 17th of July we 
visited the metamorphic white Limestone of lona, described by Jamieson 
and others. It bears N. 1 5*^ E. by compass, and dips 80® E., and is from 
40 ft. to 50 ft. in thickness. It is pure white, and has a remarkable 
flaky appearance, which is fully explained by its mineralogical compo- 
sition. 

On being analyzed, it was found to consist of — 

1. Dolomite, 70-7 

2. Silicate, 29-3 



1000 



The Dolomite was found to have the composition — 



1. Carbonate of Lime, 82*5 

2. Carbonate of Magnesia, 17*5 

100-0 
The Silicate gave, on analysis — 

Atoma. 

Silica, 6900 .... 1-811 .... 3 

Alumina, 0*64 

Lime, 12-44 .... 0-444 \ . 

Magnesia, 2701 .... 1-860 ) • • • * 

9909 

This corresponds to the formula 

4 (MgO, CaO), 3 SiOj, 
and the mineral must be regarded as a variety of Tremolite. 

At the time of our visit it was nearly high water, and we were 
therefore unable to examine the portion of the Limestone which is ex- 
posed at low water, and which is said to pass into Verde Antique, of 
which, indeed, we found several rolled pebbles on the strand. 

2. Lahradoritic Syenite of Loch 8ca/oig, in Sky e, — ^We visited the re- 
markable mountains that surround this wild Loch on the 3rd August, 
and brought away with us very good specimens of the Syenite of which 
they are composed. 
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The mass of the rock is a mediam-gramed Syenite, composed of Au- 
gite and Labradorite, and was particularly interesting to me, because I 
had failed to find this rock in Donegal, although there are specimens 
collected by the late Mr. Townsend, C. E., probably from Donegal, in 
the Geological Museum of Trinity College. 

Beds of metamorphic rocks, in which Labradorite forms an essential 
constituent, are well known to form an important part of the Lauren- 
tian system in Canada, and I was therefore glad to have an opportunity 
of examining a similar rock in situ in Scotland. 

The Syenite is bedded, and evidently metamorphic, and is penetrated 
frequently by dykes of similar Syenite, sometimes finer, sometimes 
coarser in the grain. In the coarsely crystallized masses, the Labra- 
dorite and Augite acquire large dimensions, and are associated with a 
considerable quantity of Dmenite, such as is found in the Oligoclasic 
Syenite of Horn Head, in Donegal. 

The following analyses show the composition of this Syenite, and of 
its two constituent minerals : — 

Loch Seaviff Syenite. 

Silica, 4812 

Alumina, 23*40 

Protoxide of Iron, 8*28 

Protoxide of Manganese^ • . 1*68 

Lime, 16*43 

Magnesia, 6*31 

Soda, 1-86 

Potasii, 0-08 

Water, 0-48 

99*69 
Feldspar of Soavig Syenite. 

FenxiatAge. 

SUica, 63*60 . 

Alumina,. . . . 29*88 . 

Protoxide of Iron, 0*20 . 

Lime, 11*02 . 

Magnesia, . . . 0*07 . 

Soda 4*92 . 

Potash, .... 0*80 . 

Water, 0*48 



100-97 



Oxygen. 


Atoms. 


27*829 . . 


. . 9276 


13*964 . . 


. . 4-655 


0*044^ 




3132 




0*027 f . 


. . 4*599 


1*261 




0*136j 




46*392 





This analysis gives us very accurately the formula of Labradorite, of 
which it is an excellent example. 

An examination of the cleavage planes of the Homblendic consti- 
tuent of the Syenite proves that this mineral is Augite, and not Horn- 
blende ; for its cleavage planes are nearly at right angles to each other, 
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and this crystaUographical proof is ftirther confirmed by the chemical 
analysis, which gave the following results : — 

Hornblende of Seavig Syenite, 

Percentage. Oxygen. Atoms. 

Silica, 60-80 . . 26-876 > q.„.q 

Alumina, 8-00 . . 1-402/ • • • » -^^^ 

Protoxide of Iron, . . 9 61 . . 2-182" 

Lime, 19-86 . . 6-601 

Magnesia, 1606 . . 6*018 

Soda, 0-44 . . 0112 

Potash, 0-22 . . 0*086 

Protoxide of Manganese, 1-08 . *24 1 

Water, 060 



14040 



100-16 41-818 



This result corresponds with the well-known formula for Pyroxene, 

3R0, 2Si03. 

3. Granite of Hose of MulL — On the 17th July we visited the cele- 
brated Granite quarry of the Eoss of Mull, from which it was proposed 
to obtain the monolith in honour of the late Prince Consort. The Gra- 
nite is coarse, with Quartz abundant, and only one Feldspar, viz., a pink 
Orthoclase, with a little black Mica. 

Its analysis shows that it diflfers much from the Granite of Strontian,* 
two analyses of which were published by me in the ** Quarterly Journal 
of the Geological Society of London,*' in Part IV. of my "Experi- 
mental Researches on the Granites of Ireland.** 

Granite of Rose of MulL 

Percentage. 

SiUca, 74-48 

Alamina, 16-20 

Peroxide of Iron, 0*20 

Lime 0-18 

Magnesia, 0-27 

Soda, 8-78 

Potash, 4-56 

Water, 0*60 

■ 100-22 



4. Grt/phaa Beds of Loch Aline. — On the 15th of July we visited 
these bedS; and found them to consist of decomposing dark beds of shaly 
Limestone, at the sea level, abounding in Gryphsa incurva, Peeten quin- 
quecostatm, and a species ot Lima; above the shaly Limestone lie thick 

* One of those Granites is published, on the authority of Sir R. Murchison, as from 
Tobermory, but I believe it was originally a specimen from Strontian, and was brought 
to Tobermory as a building stone. 
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beds of White Sandstone, withont fossils ; and this Sandstone is again co- 
vered by thick masses of tabular Basalt. 

5. Tertiary Leaf Beds of Ardtun Mead. — On the 18th of July we 
rowed across from lona Bay to Ardtun Head, and were shown the Ter- 
tiary leaf beds by Mr. Campbell, who kindly provided ns with blasting 
powder and jumpers, by means of which we succeeded in obtaining 
some excellent specimens of Platanus Eebridteus, This was the only 
fossil leaf we found, and it was obtained in the bed of Shale that under- 
lies the bed of Conglomerate formed of chalk flints and chalk pebbles. 

6. Lias Beds at Tobermory. — On the 20th July examined the lias 
Shale of this locality, in the roadway leading to the Baptist Chapel. I 
found it to contain Liassic Belemnites, Ammonites, and Terebratulae. 
The Shale beds are covered by massive Trap. The Red Sandstone, on 
which some of the houses in Tobermory are bmlt, appears to lie under 
this Shale, but I was unable to determine whether it is Old or New Bed 
Sandstone. 

7. Lias Beds ofFabha. — We visited the island of Pabba on the 1 st Au- 
gust, and brought away, by diligent quarrying, a good collection of fossils. 
These were kindly examined and named for me by Mr. Baily, Palaeon- 
tologist of the Geological Survey of Ireland, who possesses special 
knowledge of these fossils, from the fact of his having assisted Professor 
Forbes in the determination of the Oolitic fossils found by him at Loch 
StaflSn, in Skye. The following were the principal fossils found by 
us: — 

1 . Serpula vertehrdlis (Oxford clay and Combrash). 

2. Khynchonella lacunosa {vide Davidson, Pal. Soc, PI. xvi. 

Fig. 15, from Lias, Skye). 

3. Lima laviuscula (closely alUed to Z. giyantea, Lias). 

4. Pecten fibrosa f (like P. cequivahis of Lias). 

5. Gryphma dilatata. 

6. Pinna mitis f (Phil., PI. v., Fig. 7. Oxford clay species, 

found at Loch Staflin; vide Forbes on the Oolites of 
Skye, "Proc. GeoL Soc," vol. vii, p. 110.) 

8. Oolite Beds of Mull. — On the 5th August, we landed at a new lo- 
cality for fossils, on the east side of Mull, pointed out to us by Mr. 
Campbell, of Aros, Tobermory. We found Shale beds at the sea level, 
converted into flinty Homstone, of a greenish colour, by enormous 
masses of amorphous Trap that covered them; and it was with much 
difficulty we brought away the few fossils we quarried out, as there was 
a heavy sea running on the shelving rocks, and our gig was in some 
danger of being stove in. 

Mr. Baily has named the following : — 

1. Pecten, sp. (with large ribs). 

2. Belemnites Owenif (Oxford clay species, from Skye). 
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IX On a Recent Ebkatic Block. By F. J. Foot, Qeologioal Survey 

of Ireland. 

[Read November 9, 1864.] 

The glacial question is one of so much interest to geologists, that it is 
important to record every well- ascertained fact connected with the me- 
chanical action of ice. 

At the present day, in the British Isles we have no glaciers, and the 
sea seldom freezes around our temperate shores. Glacial action, once so 
powerful, and so widely extended, is almost exclusiYely confined to the 
degradation of cliflfs, large fragments of rock being detached, and caused 
to fall in winter by the freezing, and consequent expansion of water 
which finds its way into the open joints and crevices in the rock. Even 
limited to this, ice is no mean agent in altering the configuration of a 
country during the lapse of ages, and in supplying detritus, to be strewn 
eventually over the bed of the sea, and, in time to come, perhaps to be 
raised above its surface in the form of new land. 

But I have had lately brought to my notice an instance showing that 
ice can occasionally do more than this ; that, instead of being solely a 
stationary engine, it may also act as a locomotive one ; and that, under 
favourable conditions, large blocks may still be transported by it. 

At the northern extremity of Lough Eee, on the Shannon, on the 
Longford side, the water of the lake is very shallow for a considerable 
distance from the shore — too shallow, indeed, in most places to float a 
small boat. Here and there, crags of limestone extend for some distance 
along the shore, but the bed of the lake itself is composed of shingle and 
large and small fragments of limestone. 

On the shore at Kathcline, the residence of St. George Johnston, 
Esq., a little shingly promontory, scantily covered with grass, juts out 
into the shallow water of the lake ; and at a distance of twenty or thirty 
yards from its point may be seen, resting against each other, two dark 
coloured, rugged, waterwom blocks of limestone. 

When I visited the spot, on the 17th of October, the depth of the 
water appeared to be about two feet. The dimensions of the mass, as 
roughly estimated, are about seven feet in length, three feet in breadth, 
and three feet in height from the water line. The weight is probably 
about two tons. These blocks are recent erratics. 

Before the great frost, which commenced in January, 1855, memo- 
rable to naturalists and sportsmen as having been so destructive to our 
birds, there stood out in the lake a conspicuous rock, or boulder of lime- 
stone, fifty yards west of the present site of these two blocks. 

Mr. Johnston, to whom I am indebted for information on the subject, 
tells me that, when visiting Quaker's Island — a valuable island belonging 
to him, about four miles to the southward — he always steered by that rock, 
so that it was weU known to him and his boatman. At high water, 
after floods, it was sometimes covered, and was then dangerous to boats. 
When the frost commenced, the water of the lake was very low, the 
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depth being three feet or so at the rock, which protruded about 2| feet 
above the water. 

The frost lasted six weeks ; at the end of which time a thaw set in, 
with a strong south-west wind. The ioe broke up, and immense blocks 
of it were piled up on the Eathcline shore ; the breaking up and piling 
of these huge masses of ice was accompanied by a roaring sounds which 
could be heard at a considerable distance. 

As well as I can ascertain, while the storm increased, the wind went 
more to the west. During the thaw the water of the lake rose about 
two feet by means of the fresh flood- water and the force of the wind. 
Then this block of limestone was actually floated up from the bottom by 
the great mass of ice into which it was frozen, and drifted in before the 
wind till it grounded in shallow water, and smashed in two in its pre- 
sent position off the point of Eathdine. The first tune after the thaw 
that Mr. Johnston went out boating, he and his man were struck by 
the altered position of the rock, and on coming up to it they observed 
that it was broken in two and turned upside down. 

Mr. Johnston, in writing to me on the subject, says — " My opinion 
at the time was, that the stone — ^a very rough and jagged one — had 
gradually become entirely frozen np and united with the ice ; that as 
tiie Shannon rose the stone was raised up with it, and in the ice, 
which was then driven into the shallow water and turned up by the 

storm In its original position the stone lay in the way of a 

small boat hugging the shore, when the wind blew from the east, and 
it was desirable to keep close to the shore ; this caused me, the very 
first time I was on the Shannon after the frost, to remark the change of 
position in the stone, and then on coming nearer to it we thought it had 
been turned upside down." 

Singularly enough, a little more than half a mile north-east of the 
blocks on the hill between the lake and Rathcline House, there is also a 
good example of an erratic of the glacial period; it is a remarkable 
boulder^ perhaps a ton in weight, very hard and siliceous, and bright 
red ; in fact, it is jasper. Now, jasper is seldom found in sttu except in 
the form of pebbles in the Old Red Conglomerate, and I have often 
wondered whence they were derived. 

Forth-east of Rathcline, in the county of Roscommon, the long ridge- 
like hiU of Slievebawn rises from the generally level limestone plain to 
a height of 850 feet above the sea, exposing the sandstones and conglo- 
merate of the Old Red and the subjacent grits and shales of the Silurian. 
In the latter rocks, and near the summit of the hiU there occurs, appa- 
rently in the form of a large vein, a mass of hard, blood-red, very sili- 
ceous rock, which I can o^y designate as ''jasper rocV* It is a great, 
rugged, amorphous mass, homogeneous in texture, and presenting to 
the view no lines of stratification. No actual junction is seen between 
it and the adjacent Silurian grits and shales, but it is most probably a 
large vein or pocket. 

Being well acquainted with this rock, I at once recognised the Rath- 
cline boidder as a fragment of it, and there can be no doubt that it is an 
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erratic from Slievebawn. The distance from the boulder to the parent 
rock is just six miles, and the direction N. 30 W. 

Thus we have, side by side, these two erratics : the one of jasper, 
carried by an iceberg a distance of six miles countless ages ago, in the 
far off glacial period; the other of limestone, transported fifty yards 
by a mass of fifesh water ice, ten years ago. 



APPENDIX. 

" Longford^ November 8, 1864. 

" My Deae Sie — ^When out surveying to-day, I came across a sur- 
face of limestone, about twelve feet by fifteen, or so, laid bare of 
soil, and most beautifully scored by (glacial ?) striee, perfectly parallel, 
some of them nearly an inch deep, and bearing N. 25 W. nearly. 
Now, if any one take a glance at the inch maps of this district (the 
plain ones) they will at once be struck by the wonderfully parallel 
conformation of the country with respect to streams, low hills, and 
long narrow bogs. The direction of this parallel conformation is gene- 
rally about from N. 20 to K. 30 "W., coinciding with that of (glacial) 
striaB above-mentioned ; also the direction in which the jasper boulder, 
mentioned iiTmy paper, is carried, is identical, or nearly so, with it. 
Would you be kind enough to mention this fact when my paper is 
read, as I think it is very interesting ? 

" Yours faithfuUy, 

" F. J. Foot." 

The Rev, S. Havghton, M. D. 

X. — Some Kemaeks on the Docteine op Chaeacteetstic Fossils. 
By John Kelly. 

[Read November 9, 1864.] 

In treating of this subject, I shall begin with the Silurian Fossils. An 
endeavour has been made to arrange the fossils of the Silurian System 
in bands or zones, supposed to be parallel to the planes of stratification : 
that the lowest or oldest zones of the sequence contained peculiar 
fossils ; the second, another suite, quite different; and so on with the third, 
fourth, and fifth zones. 

Sir Eoderick I. Murchison says, in his " Siluria," Ed. 1859 : — ** In 
the Appendix to the former edition of this work, the range of those 
species only which are common to the great divisions. Upper and Lower 
Silurian, was exhibited in a tabulEU* form. I am now enabled to give a 
complete list, so far as our present knowledge extends, of all the species, 
and to particularize their occurrence in the subdidsions of the system.'* 

The tabular form, so announced, is divided into six zones or 
columns: — 



1. Lingula Flags, 

2. Llandilo Eocks, 

3. Caradoc or Bala, 



4. Llandovery Rocks, 

5. "Wenlock, 

6. Ludlow : 
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and in those six zones all the Silurian fossils arc arranged, accordingly, 
in the book to which I haye above alluded. 

On inspecting the table, however, it will be seen that when the 
fossils were put into these columns, with, we may assume, every dis- 
position both by the author and his employes, to keep them in their 
proper stalls, they often strayed away, and appeared in other stalls, 
where they had no right to be. One of them, Stencporajlbroia, appeared 
in no less than five of the Silurian zones ; thus, with others, breaking 
up the arrangement into zones as bands to which they should be con- 
fined. More of them had a, like tendency. This arrangement does not 
stand the test of time and discovery. In Gal way the Silurian rocks are 
seen to lie unconformably on the Primary, and this is perhaps the only 
district in the British Islands where the base of the Silurian rocks is 
well exhibited. This base is identified by a brown siliceous band of 
very hard sandstone, or rather quartz rock, without any fossil, about 
five chains or 330 feet thick, which is persistent for several miles 
through the country, and mostly affects a horizontal position. It is 
most important as a geological index in exploring the district. As be- 
fore stated, this band lies unconformably on the grey mica slate, the yel- 
low quartz rock, and the blue crystalline limestone of that district, as 
they happen to He in succession under it, and in ascending it is succeeded 
conformably by the fossiliferous band, which appears to be about 200 to 
300 feet thick. In this band the fossils occur in colonies, and not in 
zones, as tabulated in ** Siluria." The most characteristic of those colo- 
nies are in the following localities : — 

1. Bunowen, three miles from Leenane, on the Glifden road, where 
Atrypa h&mispherica abounds in millions, in a calcareous grey grit, in- 
terstratified with conglomerate: six species altogether were obtained 
here, mostly Brachiopods. 

2. Glencraff is three miles east of Bunowen, and in the hills two 
miles south of the Old Leenane Hotel. 15 species were found here, 
among which were 2 Trilobites, 6 Brachiopods, 2 Gasteropods, and 
2 Cephalopods. 

3. Moneenmore, half a mile K. E. of the Maum Hotel ; high upon 
the side of the hill there is a rocky spot ; in that there is especially one bed 
of grey calcareous grit, about 5 feet thick, in which 14 species were got, 
among which were 2 Trilobites, 2 Brachiopods, 5 Gasteropods, an Orfiio- 
ceras, and BeUerophon trilobattM, 

4. Boocaun, a mile west of the village of Eairhill. Here 23 species 
were found, consisting of 4 Trilobites, 3 Brachiopods, 6 Dimyaria and 
Monomyaria, 4 Gasteropods, 2 Bellerophons, 2 Orthoceratites. 

5. Kilbride is three miles N. K. W. of Cong; it is a promontory which 
runs eastward into Lough Mask, and on the shore of that Lough is one 
of the best localities I know to fill a bag of fossils, or ten bags. Here 
40 species were obtained, among which were 14 Corals, 6 Trilobites, 17 
Brachiopods, 1 Gasteropod, 1 Cephalopod. 
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6. Tonlegeeis on the N. E. shoulder of Benlevy, a moimtaiii six miles 
west of Cong. This mountain is 1375 feet high. There is no brown 
quartzite yisible here, but a man can stand upon the junction of the 
crumpled layers of mica slate and the even-bedded layers of Silurian 
flags lying level and unconformably against them. The Fossils ob- 
tained here are included in the following Table, along with the others : — 

ABSTRACT TABLE. 



Locality. 



Bunowen, , . 

Glencraff; . . 
Moneenmore, 

Boocaun, . . 

Kilbride, , . 
Toiilegee, . . 



U 






Abundance of Fossila 



I Brachiopuda abun- 

\ dant. 

Middling. 

Middling. 

( Gasteropoda abun- 

\ dant. 

Corals abundant. 

Middling. 



It may be seen by inspection of this Table that some of those locali- 
ties, and their groups of fossils, have no Corals — some others have more 
than one-third of the whole of the species found. At Bunowen, with 
its millions of Brachiopods, there was no Gasteropod. At Boocaun, 
Moneenmore, and Tonlegee there was no Coral found, but numerous 
GaEteropods. The fossiliferous appearance in a locality is not owing to 
variety, but to the great numerical preponderance of one or two kinds. 
A few other localities were examined, some of them very like one or 
other of those enumerated j for instance, Cappacorcogue, on the north 
shore of Longh Corrib, close to Cong, is similar to Bunowen in the mil- 
lions of Atrypa hemispkerica that prevail; and Shanballymore, two 
miles west of Outerard, the same. Ardaun, three miles S. W. of Cong, is 
most like Kilbride in the numbers of Corals, Brachiopods, and others 
that prevail in that locality. 

I have gone thus perhaps rather far into detail, to show that in 
colonies or groups the fossils occur in the old rocks of the Galway 
district, like the oyster beds or cockle strands of recent times, and not 
in vertical zones, for there is but one fossiliferous zone in that country. 
Further information on this subject may be had in a paper on this 
district published in our "Journal,*' vol. viii., p. 251. 

But Sir Eoderick himself appears to have abandoned the subdivision 
of the Silurian series into zones founded on fossil evidence. In a 
pamphlet circulated by him at the meeting of the British Association at 
Manchester in 1 86 1 , there arc several passages which indicate this change 
of opinion. He first makes a resume of the Primordial rocks of Bar- 
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rande, in Bohemia ; the same as made out by De Yerncuil, in Spain ; by 
James Hall, in the United States ; by Sir William Logan, in Canada ; and 
the Taconic System in ITorth America ; and compares all these with the 
Lower Silurian of the British Islands. 

At p. 9 of this pamphlet some reasoning is given to show that the 
Fauna of the Silurian series should be separated from that of the Primor- 
dial zone, which stratigraphically constitutes its conformable base. He 
says: — "May we not, therefore, infer that in the sequel other fossil 
links similar to those which are now known to connect the Lower and 
Upper Silurian series, which I myself at one time supposed to be sharply 
separated by their organic remains, will be brought to light, and will 
then zoologically connect the primordial zone with the overlying strata 
into which it graduates ?" 

In this sentence Sir Eoderick seems to be relaxing from the six 
zones. He once thought that the Lower and Upper Silurian zones were 
permanently distinct ; but here he admits that other fossil links may ap- 
pear similar to those which are now known to connect the Lower and 
Upper Silurian, *' which he at one time thought to be sharply separated 
by their organic remains." He says again, at p. 11 : — *' A great revo- 
lution in the ideas of many an old geologist, including myself, has been 
effected. Strengthened and confirmed as my view has been by the con- 
cordant testimony of Ramsay, Harkness, Geikie, James, and others, I 
have no hesitation in considering a very large portion of the crystalline 
strata of the Highlands to be of the same age as some of the older fos- 
siliferous Silurian rocks, whether in the form of slates in "Wales, of 
graywacke schist in the southern counties of Scotland, or in the condi- 
tions of mud and sand at St. Petersburg." 

Here is a graceful admission that he was once mistaken in his views 
of sharp lines separating the zones, in which he thought fossils of dif- 
ferent kinds would be found. It is a worthy example to the positive 
dogmatical school, which sprang up from his teaching, and who still be- 
lieve that Llandovery rocks can have no fossil in them but what is in 
his Table in ** Siluria." Professor Sedgwick and himself are the geological 
labourers that did the greatest amount of field work of any two men now 
living in the British Islands ; and if he, in his enthusiasm, made a few 
mistakes, and corrects them again, as he does here, posterity has no 
cause to complain. 

Regarding Devonian fossils, the authors of the Devonian System say 
(" Trans. Geol. Soc," second series, vol. iii., p. 690) : — *' Mr. Lonsdale, 
after an extensive examination of the fossils of South Devon, had pro- 
nounced them to form a group intermediate between those of the Car- 
boniferous and Silurian systems ;" and hence he concluded that thefos- 
siliferous rocks of South Devon were subordinate to the Old Red Sand- 
stone, This view could be effectually maintained only by one who 
knew the fossils of the Silurian system.** As well as the authors of the 
Devonian system, Dr. Buckland adopted this conclusion, as stated in 
one of his presidential addresses (''Proceedings of the Geological 
Society," vol. viii., p. 225), and it maybe said to have been adopted by 
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the geologists of England generally. This deduction of Mr. Lonsdale's 
was made upon the assumption that all the fossils of the Silurian and 
Carboniferous systems were known at that time ; for he says, at p. 726 — 
" Until the organic remains of the Mountain Limestone and of the Silu- 
rian system had been determined, it was vain to speculate on the age of 
a series of fossils procured from a region but partially examined, beset 
with faults, and traversed by igneous rocks." It has turned out that it 
was premature to assume that all the fossils of both systems were then 
known; for since that time, 1839, Mr. Frederick M'Coy has described 
442 new species discovered in Ireland belonging to the Carboniferous 
rocks, and 82 new Silurian species, in two synopses, printed by Sir 
R. Griffith in 1844 and 1846. Beside this, Gen. Portlock has added 71 
species to the Carboniferous, and 105 to the Silurian; and Major Austin 
22 new species to the Carboniferous rocks — in all, 722 new species in 
the Irish rocks ; and no doubt hundreds are yet unknown in both 
systems. Looking closely into this conclusion of Mr. Lonsdale's, that 
the South Devon fossils formed a group intermediate between those of 
the Carboniferous and Silurian systems, there appears to be something 
wanting. The reasoning seems to be defective. How could any one 
fossil be intermediate between two others of different kinds ? and how 
could forty Devonian fossils be intermediate between forty of the Si- 
lurian and forty of the Carboniferous ? If a cockle and an oyster could 
produce a hybrid animal, that might be an intermediate species, if it 
had the power of reproduction ; but so long as the new-bom animal is a 
cockle, or an oyster, it is not intermediate. It appears, therefore, that 
the intermediate character given to the Devonian fossils is an absurdity, 
since they are not either mules nor other hybrids. Part of the Devo- 
nian fossils are common to both the other adjacent systems, according to 
my views. They are intermediate, which, I suppose, means not com- 
mon, by Mr. Lonsdale's. It appears to me that this conclusion, so 
much applauded by learned men, does not bear examination, in the 
sense in which it was received and adopted. On the principle that 
certain fossils occur only in particular formations or zones, it has been 
supposed that the fossils found in the rocks of Devonshire are peculiar 
to that country, and that the fossils found in the Carboniferous rocks 
of Ireland are peculiar to that system ; but I liope to be able to show 
that this is not the case, and that many of the Devonian fossils are 
found in that system in the succession which lies over that series, and 
some of them in the formation which lies under it ; that, in fact, the 
same fossil sometimes runs through three geologic6d formations. 
That many of the fossils found in Devonshire and Cornwall, and de- 
scribed in 1841 in "Phillips's Paleozoic Fossils," occur also in the Car- 
boniferous system of Ireland, was first made known by M'Coy, and 
published in the Synopsis of the Carboniferous Fossils of Ireland, 
printed by Sir Eichard Griffith in 1844. This could scarcely be be- 
lieved by those who hold to the infallibility of fossils as a test of the 
age of the rocks in which they are found; and M^Coy, who first laid 
open this broad fact, laid himself open to much unmerited censure and 
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aspersion on his labours on account of the discovery. I have heard it 
said by paleontologists of the present day that he identified the fossils 
in Sir Bichard Ghdfflth's collection erroneously ; that this is the reason 
why a large proportion of the Devonian fossils were supposed by him 
to be the same as those of the Carboniferous Limestone, and that the 
fault in question lies with M'Coy, and not with the fossils. 

These aspersions appear to have been made by these gentlemen in 
order to maintain their own views in opposition to M*Coy*s results. It 
is easy, when a man wishes to have a geological fact settled his own 
way, to cast aspersions on the labours of one who may differ from him 
in opinion ; but it is not so easy in a disputed point to make people be- 
lieve that he who casts the aspersions is right, and his opponent wrong. 
Besides the new species described, Mr. M^Coy examined and named 
many thousands of specimens of Palseozoic fossils in Sir Bichard 
Griffith's collection ; he did the same in Professor Sedgwick's collec- 
tion in the Cambridge Museum. I assisted him in writing the names as 
he read them off from the Irish specimens, and whenever a specimen 
was doubtful, he laid it aside for further examination, so cautious was 
he in this work. 

I heard Mr. Salter, a very competent authority, who examined Sir 
Bichard Griffith's collection, afterwards say that M^Coy should not be 
vilified ; that he was a good naturaHst, and had a sharp, correct eye. 
For my own part, I had good opportunities of knowing him, and I 
always looked upon him as far superior to many who unjustly censured 
him. He may have made some mistakes. Fossils are often so much 
crushed or contorted, that it is difficult to know their forms ; but I will 
venture to say, thiat out of the 440 new fossils of the Irish Carboni- 
ferous rocks that he named, not ten, or perhaps five per cent, of them 
will ever be altered for the better. As for those known before, and 
figured by Sotrerby, Phillips, or Lonsdale, I believe they are all cor- 
rectly named, and those found in Ireland were all in Sir Bichard 
Griffith's collection in 1 842. 

In 1853, at the Great Exhibition in Dublin, the whole of this col- 
lection was removed to the Exhibition Booms. In several localities in 
the North and West of Ireland, some of the most beautiful of the 
fossils were found in a very soft, black fine-grained shale, as easily 
difidntegrated by exposure to the atmosphere as any of the soft black 
shales in the Coal Measures. In a dry cabinet this shale might last a 
few years ; but at the time I mention the collection having been moved 
from Sir Bichard Griffith's house to the Exhibition, these tender shales 
did not bear the agitation of carriage, and many of them crumbled 
away, and were lost. In 1857, at the meeting of the British Associa- 
tion, many gentlemen visited the collection, and did not find there, of 
course, all the species described in the Synopsis. I fear this fact led to 
the depreciation of the character of the cabinet, and perhaps gave rise to 
the charge of erroneous identification made against Mr. M'Coy. 

Some time ago, Mr. Thomas Davidson, the eminent palaeontologist, 
sent me a list, in which he stated that seventy of the species recorded in 
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the 8ynopsi8 were not seen by him in any collection in England or Scot- 
land tiiat came under his notice, and were therefore not proven. He 
was perfectly right in saying they were not proven to him, if he did not 
see them. 

The Carboniferous Slate, or Lower Limestone Shale (for it goes by 
those two names), contains many of the disputed seventy fossils. In 
several localities in the North and West of Ireland they occur in this 
band. Those seventy disputed fossils are Devonian, and it so happens 
are also in this band, belonging to the Carboniferous system. About 
twenty species of them were obtained from the soft black shale which 
occurs at the base of the limestone at Lisnapaste, a locality five miles 
south of the town of Donegal. Those having been obtained from that 
perishable black shale are lost, and they cannot be seen again, without 
a visit to the place, or getting up a few boxes of fresh specimens from 
it. The little bridge south of the village of Ballynakillew is on this 
black shale, and the banks of streams and road-cuttings adjacent afford 
a profusion of the fossils. There are also other localities in which some 
of the fossils not proven were obtained, as at Bruckless, twelve miles 
west of Donegal ; Bundoran, three miles west of Ballyshannon ; Lar- 
ganmore, two miles east of Bangor, in Mayo ; and a few other places. 

This subject, showing that the same fossils often occur in the 
Silurian, Devonian, and Carboniferous rocks, may be best studied in 
Murchison's " Silurian System;" in Phillips's *' Palaeozoic Fossils," and 
in M'Coy's " Synopsis of the Carboniferous Fossils of Ireland." By the 
help of these works comparisons may be made, and results obtained 
highly interesting in the pursuit of geology. 

The following Table has been made from lists given by Sir Henry 
De la Beche, in the " Memoirs of the Geological Survey of Great Bri- 
tain." In a Table so made out, the name of every fossil is a fact, and 
may at once be controverted if it be wrong. He gives lists of the fossils 
obtained at three localities of the Devonian coimtry : at Pilton, on the 
west coast of North Devon, at vol. i., p. 73; at Petherwin, in Cornwall, 
at p. 80, and at Newtownbushel, in South Devon, at p. 88. In the 
Table will be found the names of the several fossils, recorded by him, as 
obtained from those three localities of Devon and Cornwall. In the 
first column are those got at Pilton ; in the second, those got at Pether- 
win ; and in the third, those got at Newtownbushel, the latter by Mr. 
G. Austen. In the fourth column the Silurian Fossils are marked, 
and the fifth has a star opposite every fossil of those which has been 
found in the Irish Carboniferous System, and recorded in ihQ Synopsis, 
with the name of a locality in which it has been found, upon my own 
authority. Moreover, no new name, nor any name has been introduced 
into this Table, but Sowerby's, Phillips's, and other old names, which 
have not been disputed ; only this, that the Irish Fossils have been taken 
at McCoy's interpretation, which I believe to be correct. 
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Karnes of FosaOa. 


. 


1 


^ 


1 


1 


Irish LocaUtlas. 




s 


i 


5 




Tarbinolopsis Celtica, . . 


• 


• 






• 


/Bal]inglen,Bal]ycaaae 
\ (Mayo). 


„ ploriradialia, 










• 


Correns, Tralee. 


Manon cribrosam, . . . 










» 


Hook Point, Wexford. 


Millepora gracilia, . . . 




, , 






• 


Ballintrillick,Biuidoran. 


Glauconomebipinnata,. . 










« 


BlacklioQ, Enniskillen. 


Fenestella laxa, . . . . 




• 






» 


^ »> »> 


„ antiqua, . . . 




• 




• 


• • 


CarreDB, Tralee. 


Pentremites ovalia, . . . 










« 


IreUnd(M*C0y) Morris. 


Cyathocrinos macrodac- ) 
tylua, ) 


























Adelocrinnshystriz,. . . 










• 


r Ballinacourty, Dun- 
\ garran. 


Actinocrinus tenoistiiatiu, 










» 


Carrownanalt, Keadne. 


Oyathocrinus pinoatoB, . 










• 


/Larganmore, Baugor 
( (Mayo). 


„ variabilis, . 










• 


Larganmore, Bangor. 


Sanguinolaria lyrata, . . 










» 


Ireland (Sow.). 


Pullastra antiqna, . . . 




• 






* 




„ complanata, . . 








• 


• • 




Cypricardia impressa, . . 




♦ 




• 






Nucula plicata, 














„ lineata, 










• 


Lisnapaste, Donegal. 


„ latisaima,. . . . 














CacalUea amygdalina, . . 














„ Hardlngii, . . 














angusta, . . . 














„ unilateralis, . . 














„ trapezium, . . 














Pecten polytrichus, . . . 










• 


Ballintrillick,Bandoran. 


„ transversus, . . . 




» 






» 


Clonea, Donganran. 


Avicala cancellata, . . . 














» rudla, 














„ Damnoniensits . 












• 


Leptaena analoga, . 










« 


Currens, Tralee. 


„ convoluta, . . . 










• 


Hook, Wexford. 


„ scabricula, . . . 










• 


Millicent, KUdare. 


„ caperata, . . . 




• 






« 


Hook, Wexford. 


„ membranacea, . 




« 






« 


Lisnapaste, Donegal. 


Orthis interlineaU, . . . 




• 






• 


Currens, Tralee. 


» pUcata 










• 


Lisnapaste, Donegal. 


„ parallela,'. . . . 




« 






» 


11 ji 


„ compressa, . . . 








♦ 


« 


Castle Espie, Co. Down. 


„ calcar, 




. . 










,, semicircularis, . . 




. . 




• 


» « 


Currens, Tralee. 


Spirifer microgemma, . . 






» 




« 


Hook, Wexford. 


„ ungaiculos, . . . 




« 


« 




» 


Poulscadden, Howth. 
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Names of Fosaib. 


, 


d 


.0 


1 


1 


Irish Locantiea 




1 


£ 


& 


3 


U 




Spirifer decossata, . . . 


* 


• ■ 






« 


Lisnapaste, Donegal. 


„ calcarata, . . . 


♦ 


• 






« 


MiUicent, Kildare. 


„ disjuncta, . . . 


« 


♦ 






« 


Currena, Tralee. 


,, obliterata, . . . 


♦ 


. . 










»i TOdis, 


♦ 








• 


Howth, Dublin. 


„ mesomala, . . . 


* 








• 


Irish locality lost. 


„ megaloba, . . . 


» 








# 


Poulscadden, Howth, 


Terebratula laticosta, . . 


♦ 








4F 


Rahoran, Fivemiletown. 


„ pleurodon, . . . 


» 


♦ 






« « 


MiUicent, Kildare. 


Acrocnlia vetusta, . . . 


# 




* 




• 


ft 71 


Eaomphalus serpens, . . 


• 


* 






« 


(Oldtown, Co. DubKnj 
\ Howth. 


Naticameridionalis,. . . 


• 


, , 








Pleurotomaria cancellata, 


* 


» 






, , 




„ aspera, . . 


♦ 


• 


« 




. . 


Newton (Morris). 
Bolland (Morris). 


„ expansa, . 


» 








» 


„ gracilis,. . 


♦ 












Loxonema rngifera, . . . 


* 








« 


( Otterbume, Noithum- 
\ berland (Phil.). 


Murchisonia angulata, . . 


* 


♦ 






« 


Bolland (Phil). 


Macrocheilus neglectua, . 


* 












Bellerophon Urii, . . . . 


* 






# 


« 


f Cookstown, Tyrone 
\ (Sil. Mor.). 


„ trilobatasy . 


« 


* 




«- 


. , 


„ globatns, . . 


* 






» 


• 


Derrj'loran, Cookstown. 


Orthoceras Ludense, . . 


* 






» 






„ imbricatum, . 


• 






« 






„ lineolatum,. . 


* 








• 


Doneraile, Cork. 


„ tentaculare, . 


« 












Calymene accipitrina, . . 


« 












„ l»Bvis, . . . . 


« 


•' 


• 




* 


/ Clonea, Dongarvan 
\ (Morris). 


Terebratula acuminata. . 


it 








« 


Millicent, Kildare. 


Atrypa oblonga, .... 


* 


.. 






« 


Clonea, Dnngarvan. 


„ indentata, . . . 


* 


•• 






« 


' Lisnapaste, Donegal 
i (common). 


,, striatula, . . . 


4f 








« 


Clonea, Dnngarvan. 


Leptaana praelonga, . . . 


# 








» 


Lisnapaste (Donegal). 


Spirifera extensa, . . . 


« 


« 






• 


( Currens, Tralee (Peth. 
\ Morris). 


Avicula pectinoides,. . . 














Pecten nexilis, .... 


« 








'* 




„ arenosus, .... 
Turbinolopsia Celtica, . . 
AmplexQs tortuosus, . . 
Cyathophjllamcaespito- ] 

sum, :' 


* 

« 


« 
• 


* 


. . 


» 
« 


Millicent, Kildare. 
Ballinglen, Mayo. 
Ballyduff, Dnngarvan. 


• • 


* 




« 


. . 




Fenestella laxa 


• 


« 






w 


Blacklion, Enniskillen. 


„ antiqua, . . . 


« 


♦ 




■■ 


« 


Currens, Tralee^ 
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Names of Fo88iI& 


1 


i 


1 


, 


1 


Irish Loo^Uttea 




1 


£ 


a 


i 




Cyathocrinas variabilis, . 




« 






'W' • 


BaUintri]lick,BaDdona 


„ eUipticBS, . 




• 




, , 


• 


Oarrownanalt, Keadue. 


Sangoinolaria sulcata, . 




# 




, , 


« 


Hook, Wexford. 


Pollastra antiqaa, . . . 


^ 
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, , 






Cypricardia semisulcata, . 




« 




• 






„ impressa, . 


# 


# 




• 


. . 




„ deltoidea,. . 




4^ 






# 


Clogher (Portlock). 


Modiola amygdalina, . 




, , 


« 






« 


Larganmore, Mayo. 


Pecten granulosus, . 




« 


« 






• 


Carrownanall, Keadue. 


„ traasversas, 




^ 
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. , 




„ alternatos, . . 






4t 






, , 




„ arachnoides, . 




.. 


• 






« 


f Ballinacourty, Dan- 
\ garvan. 


Pterinea ventricosa, , 




. , 


•• 




# 


. . 


(Sil., Sharpe;. 


Avicula subradiata, 






# 






, , 




„ exarata, . . 






•» 






, , 




Leptama caperata, . 




• 


« 








Currens, Tralee. 


„ laxispina, . 






# 








Salmon, Dublin. 


„ fragaria, . 






# 








Foulscadden, Howth. 


„ membranacea 




« 


•» 








Lisaapaste, Donegal. 


Orthia interlineata, . 




• 


■• 








Currens, Tralee. 


„ parallela, . . 




« 


• 








Lisnapaste, Don^al. 


Spirifer protensa, . . 






H» 






, » 




„ unguiculns, . 




« 


« 








Poulscadden, Howth. 


„ Uneata, . . 






# 








MiUioent, Kildare. 


„ decussata, . 




« 


« 








Lisnapaste, Donegal. 


„ calcarata, . , 




« 


• 








MUUeent, Rildare. 


„ disjuncta, . 




« 


♦ 








Currens, Tralee. 


„ gigautea, . 






« 








( Bondoran, Ballyshan- 
\ non. 


„ grand«va, . 




« 








Correns, Tralee. 


Atrypa desquamata, . . 


• • 


« 








( Ballinacourty, Dun- 
( garvan. 


Teiebratula pleurodon, . 


« 


« 






# « 


Millicent, Kildare. 


„ Bubdentata, . 




• 










Eoomphaliu serpens, . . 


« 


« 






« 


Oldtown, Dublin. 


Natica nexlcosta, . . . . 




« 










Pleurotomaria cancellata, 


• 


» 










„ antitorquata 




• 




. i 






„ aspera, . . 


• 


« 










Loxonema sinuosa, . . . 




• 




« 






nexilis, . . . 




« 










„ tumida, . . . 




« 






« 


Bruckless, Donegal. 


MurcbiBonia angulata, 


» 


« 






« 


(Bolland Phillips). 


Bellerophon trilobatus, . 


« 


« 




« 






,y hiulcus, . . 




« 






« « 


Aidclogh, Kildare. 


Orthoceras cipctnm, . . 




« 






» 


RathgiUen, Nobber. 


„ laterale, . . . 




« 






* 


Millicent, Kildare. 


„ Ludense, . . 


, , 


* 




« 






„ ibex, . . . . 


•• 


» 




♦ 


• • 
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NamMofFosaUa. 



OrthooeniB striatalum, 

Cyrtoceras rasticum, . 

N^aatilas megasiphuB, . 

Goniatites insignia, 
„ linearis, 
„ biferos, . . 

Clymenia levigata, . 
,, striata, . . 
,, linearis, . . 
„ fasciata, 
,, sagittalis, . 
„ plurisepta, 
„ yalida, . . 
„ granulata, . 

Spirifera extensa, . . 

Terebratula bispida, . 

,, indentata, 

„ triangalaris, 

„ striatnla,. 

„ fallax, . 

Brontes flabellifer, 

Calymene Latreillii, . 
„ Sternbergii, 

Ortboceras dnctom, . 
„ ellipsoideum, 

fj pyrifonne, 

„ tabichiella, 

,, ventricosnm, 

CTTtoceras annatom, . 
„ fimbiiatum, 

„ marginale, 

„ nautiloideum, 

f, nodosam, 

„ obliquatum, 

^ ■ omatom, . 
„ quindecimale, 

tf reticalatum, 

II rosticunii . 

II tridecimalei 

Nautilas germanosi . 

Goniatites excavatus, 
I, globatuSi . 
,1 serpentinos, 
,1 transitoriuS| 

Bellerophon hiulcusi . 
,1 striatas, . 

„ Wenlockensisi 

„ Woodwardii, . 



Irish Localities. 



BrucklesSi Donegal. 



Clonea, Dimgarvan. 
Currens,Tralee (Morris). 
Kildress, Cookstown. 

(Larganmorei Mayo 
(N. Dev., Morris). 

Clonea, Dungarvan. 
Brnckless, Donegal. 

Clonea, Dungarran. 
Pilton (Morris). 
Silorian (Morris). 

Silurian (Morris). 



Blacklion. 

Carrownanalti Co. Rose. 

Yealmbridge (Mor.) 
ArdclogbiCarluke (Mor) 
( Baliinglen, Ballycas- 
I tie, Mayo. 
BoUand (Morris), 
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Names of FoesOt. 



Bacdnnmacntam, . . 
„ annulatum, 

„ imbricatam, . 

„ BpinoBum, • . 

Murex harpula, . . . 

Plearotomaria antitor- ^ 

quata, j 

„ aspera,. . 

,, cancellata, 

„ impendens, 

y, monilifera, 

Schkostoma tridncta, 
Macrocheilas elongatns, 
Terebra Hennahii (Sow.), 

„ nexilis, . . 
Tarritella abbreviata, . 
Loxonema reticulata, 

„ cincta, . . 

Tarbo textatns, . . 
Euompbalus annulatus, 

„ circularis, 

„ radiatus, 

„ serpens, . 

Nerita spirata, . . . 
Pileopsis yetasta, . . 
Plenrorhynchus aliformis, 

,f mioax, 

Modiola scalaris, . 
My tilns DanmonieDsis, 
Megalodon carinatus, 

,^ cucnllatss, 

Pterinea radiata, . 
Avicula texturata, 

,y reticulata, 
Pecten plicatus, . 
Leptsena fragaria, . 

,, nodulosa, . 

„ rugosa, . 

Orthis arachnoidea, 
„ arcuata, 

„ cienistiia, . 

„ granulosa, . 
„ Hardrensis, 
„ interstrialis, 

„ resupinata, . 



* « 



Irish LoedltlM. 



MiUieent, Kildare. 
( Bfacr. Schlotheimii 
\ (Morris). 
Mmioent, Kildare. 
WhitoweU (PhU.). 

Petherwin (Morris). 



(BoUand, Morris). 



Hen. (Pbil.) 
Lex. nex. (Mor.) 



( Oldtown, Co. Dublin ; 
\ Howth. 
Horatb, Co. Meath. 
MiUieent, Kildare. 
Malahide, Dublin. 
Howth, Dublin. 
Larganmore, Mayo. 



Clonea, Dungarvan. 

Ballyduff, Dungarvan. 

Currens, Tralee. 
( MiUieent, Kildare 
\ (= P. analoga). 
Millicent, Kildare. 
Toberelathan, Loughrea. 
I Bundoran, Ballyshan- 
\ non. 
Howth, Dublin. 
Ballyduff, Dungarvan. 

(•Bundoran, Ballyshan- 
non. 
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Names of FoflsUfi. 



Orthis lenis, . . 

Spirifercuspidata, 
,, distans, 
„ hirundo, . 
„ microgemma, 
,, nudus, . . 
„ heteroclitas, 
„ oblatos, . 



,, phalaena, . 
„ simplex, . 

„ subconicos, 

„ speciosus, . 

„ nngaiculus, 

Stringocephalos Burtini, 
Terebratula acaminata, 

„ anisodouta, 

„ aspera, . 

„ bifera, . 

f, eassidea, 

„ comta, . 

Atrypa crenulata, . . 

,, cuboides, . . 

„ desquamata, . 
Terebratula ferita, 

,, flexistria, 

„ galeata, . 

„ kastata, . 

„ juvenis, . 

„ Mantiae, . 

„ prisca, . 

,, proboscidalis, 

„ pleurodon, 

„ pugnus, . 

,, reniformis, 

„ rhomboidea, 

,, saccolus, . 

„ Wilsoni, , 

Cyathocrinites geome- | 

tricus, j 

„ nodulosus, . 

Actinocrinites triacon- \ 
tadactylus, . . , j 

Platycrinites intersca- \ 

palaris, j 

,, pentangalaris, 



» « 

• 



* « 

* 
« 

« 

« 



« « 

• 

• 
* 

• « 

» 
« » 



Irish LocoUUes. 



Millicent, Elildare. 



Glonea, Dangarvan. 

Millicent, ELildare. 

St. Doulougirs, Dublin. 
Malahide, Dublin. 
I Bundoran, Ballyshan- 
\ non. 

»» »> 

(Lisnapaste, Donegal; 
Howth. 

Millicent, Eildare. 
Rahoran, Fivemiletown. 
Poulscadden, Howth. 
Millicent, Kildare. 

I Ballinglen, Bally- 
\ castle. Mayo. 



Clonea, Dungaryan. 
Millicent, ELildare. 



Bruckless, Donegal. 
( Ireland (Sowerby's 
\ authority). 
Shanbally, Cork. 

Millicent, Eildare. 



Howth, Dublin. 
Millicent, Kildare. 
Sil. (Mor.). 

Currens, Tralee. 
Manorhamilton, Leitrim, 
Howtb, Dublin. 
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Names of Foaslli. 



Platjcrinites tubercnlatiu, 

Sphsronites tesadatiM, 
Stromatopora oonoentrica, 

„ polymorpba, 

Fenestella abuormis, . . 

„ anUqna, . . . 

Retepora infundibulum, . 
„ priaca, .... 
Lithodendnm ctespitosam, 
Amplexoa tortuodus, . . 
Cyathophyllum turbina- \ 

turn, j 

Cystiphyllum Damnoni- \ 

ense, f 

„ yesiculosam, 

Strombodes Termiciilaris, 

Astriea ananas, 

„ helianthoides, 
„ Hennabii, 

„ pentagona, 

Pontes pyriformis, 
Coscinopora placenta, . 
Fayoflites fibrosa, . 

„ Gothlandica, 

„ polymorpha, . 
„ spongites, . . 



IiiJhLocalitieiL 



( BallinacoartT, Dnn- 
\ garvan. 

Howth, Dublin. 
( Cuikeen, Skerries ; 
[ Dablin. (SiLPortL). 

( Cnrrens, Tralee. (SO. 

\ Lons.). 

(Sil. Mor.). 

Hook Head, Wexfoid. 

Millicent, Kildare. 

BaHyduflf, Dangarvan. 

Benburb, Annagh. 



( Benbnrb, Armagh 
\ (PorUock). 
(Sil. Mor.). 



5 Larganraore, Bangor ; 
( Mayo. 

Irish locality lost. 
Killymeal, Dungaimon. 
I St. John's Point, Do- 



Hook, Wexford. 
Millicent, Kildare. 



From this Table may be seen the following results : — 

Total. Silurian. Carboniferous. 

FromPilton, SO 11 63 

„ Petherwin, .... 72 8 40 

„ Newtonbushel, ... 139 16 71 



Total, . 
Take, . 

Remains, 



291 
22 

269 



35 



164 
22 repeated. 

142 



Thus it appears that of the whole number of fossils, 269, found in 
the three Devonian localities, more than half, or 142 of them, occur in 
the Carboniferous Limestone of Ireland, and 35 of the species are also 
noted as belonging to the Silurian rocks. Again, 21 species out of 152 
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are common to Pilton and Petherwin ; 1 1 specicB out of 21 1 are common 
to Petherwin and Kewton ; and 6 species out of 219 are common to 
Pilton and Kewton. Upon comparing those localities and their num- 
hers, there appears another remarkahle result, that there are far more 
species in any one of the aboTC three DcTonian localities common with 
those of the Irish limestone than there are found in any one of them 
compared with any other, although the whole three are in the Devonian 
country. 

This result, so far, goes to establish the opinion that the fossils of 
Deyonshire and Cornwall occur in colonies, l^e those of the Silurian 
rocks in Gralway. A general result, very similar to that obtained &om 
this table, may be seen by analyzing the table given in Phillips's 
" Palaeozoic Fossils," at p. 142. That table gives 277 species got in 
Devonshire and Cornwall in all the localities examined, and out of those 
133 occur in the Carboniferous system. This table, like that made from 
De la Beche's lists, shows that about haK the fossils of Devonshire and 
Cornwall occur in the Carboniferous Limestone of Ireland — ^the other 
half in the Devonian and Silurian formations. 

The comparison of the fossils of the Devonian rocks with those of 
the Carboniferous system is remarkable, in so far that, if fossils were to 
be the guide, it would lead one to suppose that the whole of the rocks 
in both belonged to one system. This, however, is disproved by a phy- 
sical unconformity which occurs between them, where the two are in 
contact This is not seen in the South of Ireland, where, like Devon- 
shire, neither the bottom nor the top of the Devonian rocks is visible ; 
but it may be traced in the North, along the S. E. border of the Tyrone 
Devonian group; at Ballyreagh, to the east of Ballygawley; about 
Aghnaglogh, one mile N. W. of Clogher ; and in the valley of tike Tempo 
Elver, near Lisbellaw. In those places unconformable junctions may be 
seen between the two systems. So far as fossils go, Devonshire has 
enough of peculiar fossils to establish its claim as a subdivision of the 
transition rocks ; it has five species of CucuUaea from Marwood, seven 
species of Clymenia from Petherwin, and eleven species of Cyrtoceras 
from N'ewton. Along with these, there are 88 other Devonian species, 
in the tables in Phillips's "Palaeozoic Fossils," in all 111 published, 
none of which were yet found in the Irish Carboniferous rocks. 

I lately heard a letter read from a palaeontologist, in which he stated 
that the correct succession of the rocks was now only to be determined 
by the palaeontologist. This appears to be going too far ; it is putting 
the accessory before the principal ; or, as better expressed in vulgar 
parlance, putting the car before the horse. My views on the use of 
fossils in geology are these: — That the first of all things to be considered 
is the physical succession of sedimentary systems, groups, and beds ; the 
lowest known in the foundations of the eaoth to be the first in the classi- 
fication ; the uppermost to be the last, and so on with all between those ; 
and next, as is shown by the commimity of fossils between the Devonian 
and Carboniferous groups, just discussed, that fossils should have only 
a secondary influence in determining the age of a group of rocks. Stress 
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has been laid on mineral character and colour ; but these are points that 
cannot be pressed in this matter. 

I shall conclude by stating that the views I entertain on this subject 
are so fully and so clearly expressed in an article in the " Edinburgh 
Review" for April, 1841, that I shall quote it. The reviewer says of 
the geologist : — " His primary and essential business is more allied to 
that of the physical geographer and topographic engineer than of the 
naturalist. His object is to ascertain the mineral structure of the earth ; 
and interesting and delightM as are the inquiries connected with the 
study of fossils, the geologist employs his natural history in the first 
instcuice as an instrument of stratigraphical arrangement and identifica- 
tion. "We should be sorry to be misunderstood upon this point, or to 
be supposed either to undervalue or to depreciate the importance of 
palaeontology to the science of the earth ; but it is only a department, 
which can never supplant or supply the primary and essential necessity for 
physical, geometrical, and mineralogical research; and it may be usefal to 
state thus distinctly what appears to us to be the correct view of this 
matter, as the fashion of the day seems to run in an opposite direction, 
and to give an undue proportionate value to the study of fossils alone." 



XI. — On the Geology op the New Zealand Gold-jields.* By 
W. Laudee Lindsay, M. D., F. R. S. Edin., &c., &c. ; Honorary 
Fellow of the Philosophical Institute of Canterbury, New Zea- 
land. 

[Read January 11, 1866.] 

In the following Paper I do not aim at a topographico-geological 
description of all the ^ew Zealand Gold-fields, which are now very 
numerous, and may be said to extend, with intervals, firom the extreme 
north of the North Island to the south of the Middle Island. Such a 
description would, from the varying character of these Gold-fields, oc- 
cupy a bulk which I do not propose, at present at least, to devote to 
the subject. My present object is simply to give a general idea or 
sketch of the geological character of the New Zealand Gold-fields. For 
this purpose I select two Diggings as types of the others, for various 
reasons, and especially for these, — that, so far as I am aware, all the 
other Gold-fields may be classed in the category to which belong one 
or other of the two selected, or a combination thereof; and because they 
are the two with which from personal examination I am most familiar. 
The Gold-fields, or ** Diggings," referred to, are those of Otago and 
Auckland^ respectively ; the one in the Middle, the other in the North- 
em Island — ^the one representing alluvial mining , as it is technically 
called ; the other q^uart% reefing. 



* Drawn' up in 1862, immediately after a visit to the Gold-fields of Otago and 
Auckland, New Zealand. 
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Ify remarks, moreover, apply to 1862, the period of my visit to the 
Gold-fields in question. I hfive not since seen reason to alter any of 
my opinions, or modify the results or records of my personal observa- 
tions ; on the contrary, the mining experience of the last two years has 
only served to confirm the predictions or assertions I ventured to make 
while on the spot. 

I. — OTAGO GOLD FIELDS. 

In January, 1862, I paid a visit of some days, with a view to a 
brief geologicad survey, to the now celebrated, but then recently opened, 
Tuapeka Gold-field in Otago, inspecting in detail the three great 
" Diggings "• comprised within its boundaries, viz. : — those of Gabriel's 
and Monroe's GuUies, "Wetherstone's, and Waitahuna. During the three 
previous months my head-quarters, whilst engaged in a natural history 
survey of part of the province of Otago, had been on what is equally 
entitled geologically , though perhaps not commercially speaking, to the 
appellation of a " QolA-fieldy^ at Saddle-hill, about seven miles north- 
wards from Dunedin, its capital. 

Subsequently to leaving Otago I visited the other provinces of New 
Zealand. At Nelson I had the opportunity of examining gold from all 
the Gold-fields of that province. At Wellington Dr. Fetherstone, the 
Superintendent, showed me the gold of Terawiti, about twelve miles 
from the town of Wellington. Aid while established at Auckland for 
a few weeks, I spent some days on the Coromandel Gold-field, which 
is now rapidly rising into note, examining its geology in connexion with 
Mr. Simmonds, a gold miner of great Victoria and Otago experience, 
and who was subsequently appointed by the Government of Auckland 
director of the gold-prospecting parties in Coromandel. 

Prom New Zealand, I passed over to New South Wales ; and in 
Sydney had the advantage of inspecting the extensive and valuable 
Geological Museum of the Rev. W. B. Claike, the most eminent of 
antipodean geologists, the vaticinator and pioneer of almost all the now 
famed Australian "Diggings," as well as the predictor in 1851 of the 
existence of gold in New Zealand. This museum is particularly rich 
in the gold-bearing rocks and gold of Australia and Tasmania. Nor did 
the geological collection of the well-arranged "Australian Museum" 
at Sydney fail in information concerning the same Gold-fields. 

On return to this country I inspected the gold collections, as well 
as the series of associated auriferous rocks, where the latter exist, in 
the International Exhibition (London, 1862), the British Museum, and 
Museum of Economic Geology, London, and the Museum of Natural 
History in the TJniversity of Edinburgh ; and I sought out the most re- 
cent information on the geology and mineralogy of gold and of aurife- 
rous rocks — all with a view to a comparison of the Otago gold and 
gold-bearing strata with standards with which we are famiHar at home. 

The scope of my present communication will not allow me to do 
more than merely epitomize, or give very briefly the general results of 
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my observations or investigations ; but this may suffioe to satisfy the 
natural curiosity of the geological student regarding the natural his- 
tory of one of the most recently developed and most important series of 
our colonial Gold-fields, and indicate how far the auriferous system of 
Otago resembles that of Australia, Galifomia, Brazil, Eussia, Scotland, 
Wales, Ireland, or other auriferous countries, which are geologically 
better known to us. 

I would concisely tabulate my results as follows : — 

1. The golds and gold-bearing rocks of Otago do not differ essen- 
tially in mineralogical or geological characters from those of any other 
part of the world hitherto known to be auriferous. 

2. The gold occurs originally in a quartz matrix, and this auriferous 
quartz occurs interbedded in, or associated with, metamorphic slates, 
especially gneiss, chlorite, and mica slates ; the latter frequently highly 
ferruginous. These slates vary greatly in mineral character ; in exter- 
nal appearance they are precisely similar to the corresponding rocks of 
Scotland (Grampians). 

3. The slates in question are probably of Silurian age ; this has 
as yet, however, to be proved. "No fossils have hitherto been detected, 
and the subjacent rocks are apparently granitic; the supposition is 
hazarded mamly on the general resemblances, stratigraphical and litho- 
logical, between the slates in question and those of Australia, Eussia, and 
Scotland.* 

4. At various points in Otago there are evidences of considerable 
disturbance in the schistose strata by eruptive trappean masses. To 
such disturbance may be referred the frequent and sometimes sudden 
variability of dip within a comparatively limited space, the occasional 
faults and distortions of strata, and the accumulation of masses of 
" chopped slate " on the very irregular and frequently upturned edges 
of the mica and other slates. 

5. Hitherto the " diggings" have been confined to the drift or allu- 
vial deposits immediately superjacent to the slates in question, as these 

* The parallelism between the aariferons slates of Otago and Scotland is remarkable. 
I was struck with it while io Otago, and I have since traced and proved it by a personal 
examination of the Highlands of Dumfries, Lanark, Peebles, and Perthshires. The Lead 
Hills* district, for instance, may be said to be a second edition of Tnapeka — the configu- 
ration of hills and glens is the same ; their geological formation is similar ; gold is procu- 
rable under precisely similar circumstances, although in smaller amount, and there are to be 
seen in yarious parts of its glens and flats vestiges of the " diggings" of a bygone age. 
To this day, the lead miners, while idle on a holiday here, collect dlluvicd golds and these 
specimens, specially collected for me by some of these men, exactly resemble the gold 
of Gabriers Gully. My investigations satisfied me that gold is generally distributed, 
though in small quantity, throughout the metamorphic slate districts of Scotland, which 
extend from the extreme north (Sutherland) to the extreme south (Wigtown) of the 
country. 

The Coromandel Gold-field, in the north Island, has in respect of its quartz reefis a 
greater resemblance to the Gold-fields of North Wales (about Dolgelly, in Merioneth- 
shire). 
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occur especially in the " flats" on the hanks of streams, or at the open- 
ing out of glens or valleys. These deposits, or " drift," consist essen- 
tially of, 

a. Clays or tills, mostly hlue or yellow ; 

h, BoTilders, generally honlder clays ; 

c. ** Gravels," so called; hut which are really more properly what 
the miners denominate " chopped slate," chiefly formed of the debris of 
the subjacent and circumjacent slates or other rooks, seldom or little 
rounded or water- worn. According to the character of the slates from 
which they are derived, these clays and gravels are coloured red or 
yellow, blue or green — ^the ferruginous mica slates being the origin of the 
first-named colour, gneiss of the second, and chlorite slates of the 
third.* 

6. The auriferous " drift" appears to be of newer Tertiary age, this 
supposition being based on such facts as the «w3-jacency of %wt^^«, or 
brown coals, which are referable to the older Tertiaries. 

7. The gold is partly granular, partly scaly, partly nuggety, and 
partly crystallized, and exhibits every gradation, intermixture, and va- 
riety of each of these forms or kinds. 

8. It is associated, in different localities, with titaniferous mag- 
netic iron sand, iron pyrites, garnets, and other minerals. 

9. Metamorphic slates are probably the fundamental rock of Otago, 
that most widely distributed. Speaking in general terms, wherever 
they have hitherto been specially examined, they have proved to be au- 
riferous ; and wherever they may still be found, gold may reasonably be 
looked for. Odd has already been found in the gravels of the Mataura 
Biver ; on the Waiopai Plains ; in the Tokomairiro Plains ; in the Wool- 
shed, which lies between Tuapekaand the Tokomairiro; in the Waipori 
district ; in the iron sand of the beach at Moeraki ; near Waikowaiti ; 
in the Lindis Burn, in the extreme north, and in many other localities ; 
and I have no hesitation in affirming that it wiU yet be found much more 
widely, probably generally diffused, though nothing short of actual 
mining or digging can determine the exact localities of " payable Gold- 
fields." 

10. I consider the auriferous capabilities of Otago only in gradual 
process of development. Hitherto the operations of miners have been 
mainly confined to what are called "alluvial" or shallow diggings. 
Scientific quartz mining has not as yet been engaged in. The expe- 
rience of all auriferous countries proves that in proportion to the rich- 
ness of drift deposits, they are soon exhausted; that their richness, 
however, is an indication of the fertility of the quartzites from which 
the drift or alluvial gold has originally been derived ; that these quartz- 

* The gold occurs chiefly in the so-called '* gravel" or *• choppW slate,'* which con- 
stitutes the " wash dirt" of the miner. It is frequently found most abundantly in " pockets'* 
or crevices of the irregular upturned edges of the slates, on which the said gravel imme- 
diately reposes. It is also disseminated through the clays in many localities, and some- 
times is collected in quantity in cavities under the boulders in the boulder clays. 
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ites are what gold minerB must look to tor permanent employment. It is 
regretable that the capabilities of the Otago auriferous rocks may not be 
tested or developed so fully and so speedily as is desirable, in conse- 
quence of the unfortunate position taken by the Otago Government 
towards the immigrant diggers or gold miners, who are mainly Austra- 
lians. At the period of my visit these miners were very much dissatis- 
fied with the policy and practice of Government, and there was then 
every reason to apprehend an exodus of diggers from Otago back to Aus- 
tralia on the approach of winter. It was then a subject of complaint 
that nothing was being done by Government towards the formation of 
roads in the Tuapeka district, existing roads being mere hill tracks, 
nearly impassable in wet weather; nothing towards the sale of adjacent 
lands, and the permanent location of a large proportion of the mining po- 
pulation ; nothmg towards the establishment of a market town, wi& all 
its advantages ; nothing towards working the adjacent brown coals, or 
otherwise supplying winter fuel ; nothing towards reform in unsatisfac- 
tory or impracticable mining laws. I trust, and indeed there is every 
reason to believe, that much of this unsatisfactory state of matters has 
been amended, though I have doubts as to whether it has been done suf- 
ficiently in time to prevent a reflux of a large proportion of the Austra- 
lian population. Among other • circumstances affecting the mining 
population in Otago, and thereby the development of its auriferous 
resources, may be mentioned the gradual rising into notoriety of the 
Gold-fields of !N'elson and Auckland, which has determined a ^' rush" of 
diggers northwards ; and the general dislike of Australians to the climate 
of Otago, particularly its winter climate, which they say contrasts most 
unfavourably with that of the majority of the Australian Gold-fields. 

11. An estimate of the productiveness of the Tuapeka Gold-field may 
be formed from the following Table, extracted from the columns of a 
local newspaper : — 

Amount of Gold exported* from Otago. 



Years. 


Ounces. 


In 1861 (last six months), .... 
In 1862, 


187,695 
397,602 
680,233 
333,982 


In 1868, 


In 1864 (first 7J months), .... 

Total, from the discovery of 
Tuapeka, in July, 1861, . . 


1,499,612 1 



representing in value about five millions sterling. 



* This is exclusive of the considerable quantities of gold passing through private 
channels, and whicii cannot be precisely estimated. 

t " Otago Daily Mines," August 18, 1864, taken from the Custom House returns. 
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I have repeatedly heard Otago miners of both Califomian and 
Australian experience declare that no space of ground of equal extent 
in either of the countries just named had ever produced the same 
amount of gold within the same period as Gabriel's Gully, Tuapeka. 
However this may be, it would appear that the experience of Tuapeka 
has been that of Gold-fields in general : there has been an alternation or 
intermixture of great gains and great losses, some miners amassing for- 
tunes, while others have been beggared. At the time of my visit, how- 
ever, there was a population of about 12,000 persons in the various 
Tuapeka diggings, while the minimum or average wage for a common 
day labourer was one pound per day. 

12. The provincial Governments of Southland, Canterbury, and 
"Wellington, have lately offered substantial premiums (generally £1000), 
for the discovery of ** payable Gold-fields " within the precincts of 
these respective provinces, a circumstance which will probably stimu- 
late the energies of prospecting parties, and lead perhaps to the exten- 
sion or multiplication of the existing Gold-fields of New Zealand. I 
have every reason to beUeve that new Gold-fields remain to be dis- 
covered ; at all events I have no doubt as to the general distribution of 
auriferous slates belonging to one or other of the gneiss, clay slate, mica 
slate, talcose, or chlorite slate series over the whole T^ew Zealand Islands, 
North and South, interrupted here and there, and to a varpng extent, 
by formations of more recent origin, and consisting, largely at least, of 
the debris of these slates. 

13. In order to afford an estimate of the present position and pros- 
pects of the various Gold-fields in Otago, I append quotations from the 
most recently arrived Otago newspapers, these quotations consisting 
mainly of the narratives of the various newspaper correspondents. 

II. — AUCKLAND GOLD FIELD. 

In February, 1862, while sojourning for a time in the town of 
Auckland, in the North Island, I spent some days in a rough geological 
survey of the Coromandel Gold-field, distant about fifty miles from the 
capital, across the Frith of the Thames. This Gold-field and its pro- 
ducts, though in certain respects they resemble, in certain others differ 
somewhat from, the Gold-fields of Otago as already described. By way 
of contrast or comparison, and as serving more fally to illustrate the 
general geology of the New Zealand Gold-fields, I have deemed it de- 
sirable to supplement my notes on those of Otago by similarly brief or 
concise remarks (being, as in the former case, simply the general results 
of my observations or investigations) on that of Coromandel, in the 
province of Auckland, geographically some 800 miles distant from, and 
further north than, the Tuapeka field in Otago. 

The Coromandel Gold-field differs from that of Tuapeka in having 
been longer known, and in having been previously ** worked," if the 
efforts of the few dozens of Auckland citizens who dug gold there in 
1852 be entitled to tMs appellation. According to one of the most 
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reliable historians of New Zealand, the late Dr. Arthur Thomson,* the 
field was deserted after a few months' occupation, the total yield of gold 
being 300 oz,, or £1100 worth, which was collected at an expense of 
£2000 worth of labour ! This experiment was felt by all parties to be 
unsatisfactory ; curiosity was excited — anticipations given birth to ; 
but it was not proved that Coromandel was a " payable Gold-field," a 
very small portion of it indeed having been at all operated on. Nothing 
fiirther was, however, done towards the development of the auriferous 
resources of the Coromandel peninsula till the recent outbreak of the 
gold mania in Otago (1861). A sense of the advantages conferred on 
Otago by the possession of its valuable Gold-fields led the Auckland 
Government to consider the means of drawing a proportion of the 
immigrant mining population towards Coromandel. Negotiations were 
entered into with the native proprietors of that peninsula, and the 
result was a permit from the latter for European ^* prospecting^^ 
of a portion of their lands for gold. This privilege was set forth 
in such terms in the Auckland newspapers as to draw northwards 
from Otago a few dozens of the more restless or enterprising of the 
Australian gold miners. Disappointment and discontent on the part 
of the latter were the speedy result: they accused the Auckland 
Government of virtual misrepresentation, and certainly with every 
appearance of justice. The Auckland public prints, said they, set 
forth in much too favourable a light the privilege to be enjoyed, the 
auriferous riches of the ground open to prospecting, and the extent of 
district to be so prospected. They found the privilege of prospecting 
hedged round with so many restrictions as to be really of little value : 
certain large tracts of land were exempted; the Maori cultivations 
on the "flats" about Coromandel harbour — consisting of auriferous 
" drift " — were tabooed ; and certain boundaries were established, over 
or beyond which the digger might not trespass. It so happened that 
these exempted or forbidden portions of land were just those which 
promised to be most auriferous — just those which the instinct of the 
miners led them to desire to prospect Moreover, the privilege awarded 
was simply one of '* prospecting,^^ not of " working:** it was set apart 
for the enterprising miners to work out the problem whether the Coro* 
mandel Gold-field was a ** payable " one; and in the event of this being 
determined in the affirmative, a basis would simply be afforded for 
further negotiations — ^for " working " the said Gold-field — between the 
Auckland Government and the Coromandel natives, it being by no 
means certain that the useful workers or solvers of the problem would 
ever be adequately rewarded, or rewarded at all for their toil and their 
risks. At the period of my visit, I found the few miners then on the 
spot so much discouraged by the state of affairs just referred to — ^by 
the incessant interferences of the Maori proprietors of the soil — the de- 
ficiency of proper mining tools in Auckland — the absence of stores of 

♦ " Story of New Zealand," vol. ii., p. 197. London : 1858. 
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food — and the want of government assistance and patronage, that they 
were fast leaving Coroinandel in disgust, bonnd either for Australian or 
for the Nelson *' diggings." These men had not been afforded any- 
proper opportunity of working out the experiment or problem as to the 
payable or remunerative character of the Coromandel Gold-field, while 
there seemed no difference of opinion in Auckland as to the desirability 
of a speedy solution of the question. So satisfied was I, on the one 
hand, of such desirability of setting forthwith at rest the question, 
" Whether or not the province of Auckland possessed a payable Gold- 
field at Coromandel, or elsewhere,'' as bearing most intimately, not 
only on the immediate welfare of the province, but on the more general 
and more serious so-called " !N'ative question," which more or less in- 
volves the prosperity of the whole Northern Island of New Zealand ; 
and, on the other, so convinced of the auriferous character of the Coro- 
mandel peninsula, and of the suitability of the Australian miners for 
practically deciding the quastio vexata immediately at issue, if properly 
supported, and afforded the indispensable opportunities — ^that I united 
with a party of Otago miners, who had been my compagnona de voyage 
from Dunedin, in making strong representations to the Auckland 
Government, with a view to secure, firstly , a Government grant in aid 
of the efforts of the prospecting parties, to famish them with tools and 
rations for a given period ; and, secondly y more extended and real privi- 
leges in regard to the character and space of the district to be pros- 
pected. Apparently the Government and public of Auckland were 
quite aKve to the desirability of both these aims or schemes ; for a 
grant of £500 was forthwith made, and Mr. Simmons, one of the 
Otago miners in question, was appointed to the charge and disposal of 
this prospecting grant, and to the supervision of the prospecting parties. 
The services of the nomadic diggers were therefore retained for behoof 
of the province; and since that period (February, 1862), they have 
been zealously at work, with what success the public prints of Auck- 
land satisfactorily show. The existence of a "payable Gold-field" 
can scarcely be said yet to be proved ;* but this is not the fault of the 
prospecters. The error lies in the unsatisfactory relative position of 
the natives and Government in reference to the possession of the Coro- 
mandel peninsula. My conviction is firm, that so long as that tract of 
country is in possession — in part or whole — of the natives, it will be 
impossible to develope to the ftill extent, or perhaps at all satisfactorily, 
its auriferous resources, save at the risk of a serious collision between 



* That Coromandel is now (1864) a "payable Gold-field** there can be no doubt. 
Tt has been proclaimed so long since by the Government of Auckland. Numerous joint- 
stock companies have been formed to mine and crush the quartz, and extract the gold ; 
suitable machinery has been procured from Australia ; numerous mines are in full ope- 
ration ; and the whole district visited by me. in 1862 is now a scene of the busiest and 
most prosperous mining industry — a scene which probably attracts but little attention, 
simply by reason of the superior or more immediate interest attachable for the present to 
the guerilla war of the restless Waikatos and Taranakis. 
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the two races, the Maori proprietors and the European immigrants — 
the consequences whereof it is difficult to estimate or predict. It 
seems to me that the Auckland Government has erred grievously in 
not having long ago purchased the freehold of the entire Coromandel 
district, which in fact was at one time offered for sale hy the natives 
at a very cheap rate. Independently altogether of its gold, this dis- 
trict is rich in valuable timber; and it contains some of the finest 
scenery in the neighbourhood of the capital of New Zealand — scenery 
that, under happier auspices, might establish at Coromandel harbour 
the Brighton or Portobello of Auckland. 

I. The geology of the northern Gold-fields of New Zealand, includ- 
ing those of the provinces of Nelson and Auckland, does not differ 
essentially from that of the southern or Otago Gold-fields, as already 
described, save in so far as concerns certain minor details. The auri- 
ferous slate, for instance, is more usually clay slate than mica or chlo- 
rite slates ; the associated quartzites are developed to a much larger 
extent, and the evidences of trappean disturbances are more numerous 
in many cases. Nor does the character of the gold itself differ materially, 
save in so far, perhaps, as at Coromandel it is more usually associated 
with its quartz matrix, mostly in the form of quartz pebbles. 

II. At Coromandel the auriferous clay slate is scarcely visible ; the 
whole district is mountainous, and is more or less covered with a dense 
virgin forest, more of the nature of Brazilian jungle than of the Aus- 
tralian " bush," rendering a geologist's researches extremely difficult. 
It is only here and there in the beds of streams or ravines that the slate 
occasionally ** crops out ;" nor is the quartz, which is largely inter- 
bedded in or associated with the slate, itself frequently to be met 
with in 9itu ; here and there only it is to be found as a huge, irregular, 
wall-like mass or " dyke," forming the ridge, perhaps, of the great 
central dividing range of mountains. But the proximity and abun- 
dance of quartz are sufficiently indicated by the great numbers of huge 
quartz boulders or blocks which are strewn over the flat grounds, 
about the head of Coromandel harbour, and at the foot of the said divid- 
ing range. These blocks are generally more or less angular, though the 
angles are usually somewhat rounded off, their appearance indicating 
no great distance from their native " reefs" of quartz. In various parts 
of the district these quartz masses are accompanied by similar masses of 
basalt, which, however, are generally more waterwom, and appear to 
have travelled further from their origin. 

III. The dividing range of the Coromandel peninsula consists of a 
backbone of mountains varying from above 1 000 to 3000 feet of eleva- 
tion, and runs nearly north and south — a direction which is by gold 
miners supposed to indicate, or be favourable to, auriferous riches, but 
which supposition is not always borne out by facts. The auriferous 
quartz reefe, which, from their superior hardness, usually project above 
the surface of the softer slates, forming frequently serrated, narrow, 
ridges, generally run in the same direction as the dividing range. 

JOTJKN. E. G. S. I. — VOL. I. I 
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rV. The slates of Coromandel are very mucli altered by the trappean 
rocks with which they dre generally more or less intimately associated. 
They are generally very much hardened, and they bear so great a re- 
semblance to slaty basalts, particularly of the clinkstone class, as to be 
almost indistinguishable by the naked eye. Where they occur, or are laid 
bare, in ravines or streamlets, they are generally found more or less ver- 
tical or tilted up very obliquely, as in the bed of the Waiau, which 
forms the southern hoyrndLary polUicallp, though not geologically, of the 
Coromandel Gold-field. 

V. The prevalent trappean rocks, which burst through, overlie, or 
are otherwise associated with the slates, are mainly various tuffs and 
basalts. On the island of Wanganui, in Coromandel harbour, which 
was my head-quarters, I found a very hard breccia, formed to a great 
extent of fragments of jasper and flint, and various tuffs, which appear 
as if made up of the dihrts of granitic rocks'; while boulders of syenite 
and basalt were scattered over the surface of the hills. This island 
seemed altogether trappean, composed mostly of tuffs or breccias. 

Local geologists, such as Messrs. Heaphy and Swainson, describe 
the fundamental rock of the Coromandel mountain chain as granitic ; 
and the granite as forming here and there the apices or aiguilles of the 
said chain or ridge. The papers of Mr. Heaphy especially (who was 
Gold Commissioner at Coromandel in 1852), in the "Journal of the 
Geological Society," * may be referred to with great advantage on the 
subject of the general geology of Coromandel. 

VI. The Coromandel "Diggings'* have hitherto been through the 
same superficial deposits, or "drift," as those of Otago. This drift 
consists essentially of, 

1. Clays of different colours, more or less free from boulders ; 

2. Clays containing boulders, which are mostly trappean (basaltic); 

and, 

3. Gravels, of the " chopped slate '' character (apparently the 

dehrts of the component rocks of the adjoining ranges or 
mountains), resting immediately on the "bed rock,*' or 
slates. 
In the latter, the gravels, as at Otago, the gold mostly occurs. 

YII. But these auriferous "drifts" are comparatively of Hmited 
extent ; the " flats " bear a small proportion to the mountain ranges, and 
are not likely of themselves long to support a large mining population. 
On the other hand, there is every evidence of abundant auriferous 
quartz "reefs;" and it appears to me altogether that the development 
of the auriferous riches of this district must be mainly by means of 
scientific quartz mining, — an operation that requires not only a high de- 
gree of skill, but a large amount of capital. This Gold-field differs 

» "On the Coromandel Gold Diggings in New Zealand," vol. x., p. 322 (1854) ; 
and "On the Gold-bearing District of Coromandel Harbour," vol. xi., p. 31 (1856). 
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materially in its characters from that of Tuapeka : there vouhaye a bare 
open country, consiBting of gently undulating " ranges/' like the lower 
parts of our Lammermoors or Ochils; " flats'' are prevalent, large open 
level valleys, and accessible streams ; auriferous drift is abundant, while 
quartz reefs are developed to a comparatively small extent. Here^ on 
tiie other hand, is a rugged, inaccessible, mountainous, densely-tim- 
bered country, cut up by deep, sometimes precipitous gorges or ravines; 
the flats at the mouths of valleys insigniflcant ; the drift sparingly 
distributed, while' quartzites are developed to a comparativcdy laiqge 
extent. It is evident, under these differences of physical conditions, 
that the nature of the gold mining must also be very different in the 
two places. It is as yet impossible to hazard any estimate or opinion 
as to the auriferous richness of the Goromandel quartzites. The abun- 
dant experience of Australia, and more recently of the Welsh gold 
mines, shows that the extraction of gold from auriferous quartzites, 
which contain no gold visible to the naked eye, may yet be most remu- 
nerative, though it shows, further, that the degree or extent of this 
remunerativeness differs greatly on ^e nature of the processes employed, 
processes based partly on chemistry, partly on mechanics, the result of 
the most recent applications of science. I have a high opinion of the 
auriferous richness of these Goromandel quartzites, and of the yield they 
will give, when science is properly applied to the extraction of their 
weal^ ; and I may make the same remark in regard to the auriferous 
quartzites of Otago and I^elson. 

Yin. Goromandel gold occurs in the granular, scaly, and nuggety 
form, frequently as scaly nuggets. What I saw was generally inferior 
in quality to the greater part of Otago gold, and more resembling in 
value some of the Kelson gold. But the specimens submitted to me by 
the gold miners were usually contained in rounded quartz pebbles, the 
quartz frequently of a brownish or ochrey colour ; the gold was generally 
disseminated in such a manner through the quartz as to have a dendritic 
appearance^ or character ; the pebbles seemed frequently richly veined 
with the flnest gold. The quartz blocks so abundantly scattered over 
the flat lands about the head of the Goromandel harbour, and up the 
valleys of theKapunga and Waiau, frequently consist of the porousspongy 
quartz so common on many of the Australian diggings, and its colour 
is frequently buff, brown, ochrey, or vermilion tint, the result appa- 
rently of ferruginous impregnation. The shingly bed of the Kapunga 
stream, on the banks of which the earliest diggings were situated, con- 
sists mainly of ddhria of a dirty brownish-yellow quartz. The quartz 
fragments and blocks become more numerous and larger in proportion 
as we approach the mountain ranges. 

IX. The drift gold is associated at Goromandel with titaniferous 
iron sand, exactly resembling that which is so well known as the pro- 
duce of the beach at Taranaki ; it seems to occur along with gold in 
almost all of the 'New Zealand Gold-flelds. 
• X. "Gold has been found at Victoria, in the interior of the North 
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Island of New Zealand," Bays Dr. Thomson.* This locality is at the 
south end of the range of mountains which forms the backbone of the 
Coromandel peninsula. There is every probability, I think, that this 
whole range, which according to local geologists would appear to con- 
sist of Silurian slates, is, along with the drifts therefrom derived, auri- 
ferous. Not only so — gold has been recently found in other districts of 
Auckland province, and at Rangitik, Taranaki, and other localities in 
the province of Wellington. From the description of the prevalent 
rocks given me by settlers in other parts of these provinces, particularly 
of Auckland, I feel little difficulty in predicting that auriferous rocks 
and deposits will yet be found much more widely scattered than is 
at present known over the North Island of New Zealand, perhaps 
more particularly in the province of Auckland. I would venture 
strongly to recommend, therefore, not only systematic prospecting for 
gold, wherever the metamorphic slates occur, but in all the drifts de- 
rived from granitic and homblendic rocks. In Australia, and other auri- 
ferous countries, gold is frequently derived from granites and syenites. 
In New Zealand this is very seldom the case ; but there is at least one 
good instance, according to Haast, in the province of Nelson, in the 
bed of the rivers Roto-iti and Rotoroa, where the gold could apparently 
only have been derived from the decomposition of rocks of a granitic or 
homblendic character. 1 would strongly commend this circumstance, 
that Silurian slates are by no means the only sources of gold even in 
New Zealand, to New Zealand gold miners, convinced as I am that much 
remains to be done to adequately develope the auriferous resources of 
that country — resources of which, in reality, little can as yet be said to 
be known. But I would go further, and point out to the Government 
of Auckland the fact that the present unsatisfactory information as to 
the gold-bearing rocks of that province is only one illustration of the 
extreme desirability of a thorough and immediate geological survey of 
the province. Another perhaps equally forcible illustration may be 
found in the coals or lignites of Auckland, which are only jiow begin- 
ning to be worked and applied to useful purposes ,* but only a few de- 
posits or beds of which are known, as compared with those which I have 
little doubt remain to be discovered. Otago has taken the lead in the ap- 
pointment of a competent geological surveyor, andin the initiation of a sys- 
tematic geological provincial survey ; "Wellington is following. Nelson 
and Canterbury have had partial surveys of a superficial kind ; and 
Auckland, which should have set the example, is still greatly behind 
the times in this respect, and is thus standing very materially in its 
own light. It is true that the geologist of the Austrian Exploring Ex- 
pedition, Dr. Hochstetter, of the "Novara" frigate, has made valuable 
contributions to the geology of Auckland ; and in noticing such contri- 
butions we must not omit to mention the repeated and most interest- 
ing geological papers of the present Surveyor- General of Auckland 

■"'■' ^ ■ J- 

• " Stoiy of New Zealand," vol. ii., p. 198. 
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Mr. Heaphy, or the labours of other local geologists. But these labours 
have achieved little compared with what remains to be achieved, and 
which can only be accomplished by a regular geological survey, extend- 
ing over several years, and implying an expenditure of from £5000 to 
£10,000. 

XI. It is difficult to form a comparative estimate of the auriferous 
richness of the North and Middle Islands of New Zealand. So far as I 
have been able to judge from personal observation, from the narratives 
or papers of geological and other travellers, and from the descriptions of 
settlers, there seems reason for supposing that the auriferous slates are 
more largely developed ia the Middle l^an in the North Island, and 
that, consequently, the yield of gold should be greater in the former. 
It is, perhaps, of little importance to speculate at present on this sub- 
ject, seeing that there can be no doubt, I think, that auriferous rocks 
and deposits abound in both islands to an extent that will require years 
to determine, and that the development of the auriferous resources of 
New Zealand is yet in its infancy. It will not fail to be observed that 
the obstacles to ^e development of the Gold-fields at Coromandel differ 
entirely in character from those in Otago ; in the former they are alto- 
gether of a more formidable kind. The possession of the soil by the 
Maoris is the first great barrier to progress at Coromandel, though the 
physical nature of the country is one scarcely of subordinate importance. 
But, these obstacles being successfully overcome, there are advantages at 
Coromandel not possessed by Otago. Among these may be mentioned 
proximity to Auckland, and easy carriage of stores and tools, abundance 
of timber for fuel, houses, and mining, and a very superior climate, 
leaving out of view romantic scenery, which, though not directly in- 
fluencing the miner, perhaps does not fail to add to &e amenities of his 
existence. 

The present position and prospects of the Coromandel Gold-fields 
may be gathered from the appended quotations from Auckland news- 
papers, recently received. From these it would appear that the efforts 
of the diggers have been greatly facilitated by an extension of the 
prospecting privileges, as well as perhaps by other privileges or advan- 
tages secured from the natives by Sir George Grey. Past experience, 
however, teaches me, I regret to say, to accept all such newspaper ac- 
counts eum granoy and -to allow a wide margin for differences between 
the representation and the reality. There seems no reason to doubt, 
however, from whatever causes, that progress is being made, though 
slowly, let us hope surely, in the development of the auriferous re- 
sources of Coromandel, and of the Nortii Island of New Zealand 
generally. 



*' Two escorts have reached town since our last snminary, bringing down gold 
as foUows:— 23rd August, 14,088 oz. lldwt. ; September 6th, 12,637 oz. 11 dwt ; 
total, 26,726 oz. 2 dwt. The total export of gold from New Zealand, from 1st April, 
1857, to 30th Jane, 1864, is 1,554,069 ounces, of the value of 6,015,680/. The ex- 
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ports are thus divided: — From Auckland, 26,939/.; Nelson, 262,867/.; from Nelson 
and Picton (being the produce of Marlborough Gold-field), 27,919/.; Canterbury, 91/. ; 
Dunedin and Bluff (being the produce of Otago Gold-fields), 5,697,814/. The ex- 
ports of the quarter ending dOth June were : — Auckland, 6,095/. ; Nelson, 17,676/. ; 
Marlborough, 27,919/.; Canterbury, 91/.; Otago, 537,658/.— making in all for the 
quarter an export of 588,439/. From this it will be seen, that in proportion to our 
population, which was reduced by at least 10,000 during the first six months of this 
year, that the yield per man of our Gold-fields was greater during that period than during 
any previous half year." — Otago Mail^ September 17, 1864. 



"GOLD STATISTICS. 

^' The quantity of gold exported from the province of Otago during the current year 
to this date is 361,995 oz. 2 dwt. 

" The quantity previously exported is as follows : — 

Years. Oz. 

1861, 187,695 

1862, 897,602 

1863, 580,233 



1,165,530 

Making a grand total since the discovery of the Gold-fields of 1,527,525 oz. 2 dwts., the 
value of which, at the English Mint price, is nearly 6,000,000/. 

" The escorts have brought down the following quantities of gold during the current 
year :— 



Month. 






Oz. ] 


Owts. 


Month. 






Oe. Dwts. 


January 12, ... . 16,766 


6 


Brought forward^ 191,379 16 


» 26, 






. 16,569 


8 


May 81, ... . 13,108 


February 9, 






. . 21,780 


7 


June 14, . . 






12,732 18 


27, 






. . 16,262 





29, . . 






10,411 


March 12, 






. 14,936 


3 


July 12, . . 






12,692 7 


23, 






. . 22,678 


15 


26, . 






11,721 


AprU 6, 






. 21,435 


11 


August 9, . 






. 14,917 15 


„ 19, 






. 22,214 





23, . 






. 14,088 11 


May 3, , 






. 22,565 


5 


September 6, . 






, 12,637 11 


17, 






. 17,172 


1 








Total, 293,688 18 


Carried forward^ 191,379 


16 










**( 


^tago Daily Timety'' September 17, 1864. 



XII. — ^Desceiption of a New PALascHiwTTS, By Joseph "Weight, Esq. 
[Read March 9, 1864.] 

The first notice we have of the genus Palsechimis was in a short paper 
read by Dr. Sconler before this Society in 1840, when two specimens 
were exhibited ; but these were bo deeply imbedded in the stone, that 
little could be ascertained respecting their structure. Four years after- 
wards. Sir R. Griffith published his great work on the Irish Carbo- 
niferous Fossils, and in this Mr. M*Coy figured and described no less than 
five distinct species of PalsBchinus, all of which were peculiar to the Car- 
boniferous rocks of Ireland. 
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Palachinus quadriserialia (Nov. sp.). 

Elliptical ; yentral and dorsal ends equal ; interambulacra composed 
of two rows of pentagonal and two rows of hexagonal plates ; two rows 
of pores on each side of the ambulacra ; six to seven ambulacral plates, 
equal to the width of one of the lateral interombulacral ones. Length, 
two inches ; width, 1^ inch. 

This species may be known from P. eUipticus^ the only one with 
which it can be confounded, by having four instead of five rows of inter- 
ambulacral plates, differing in this respect from all previously de- 
scribed species, and even from the generic characters as laid down by 
M'Coy. 

DESCBIFTIOir OF PLATB m. 

Fig. 1, a-Cf PalachinuB quadriserialis ; a, side view, natural size ; 
hy interambulacral plates, natural size; c^ ambulacral plates, 
enlarged. 



XIII. — On some New Points in the Sthuctttbe op Palschinus. 
By William Hellier Baily, P. G. S. & L. S. 
[Read March 9, 1864.] 
Having occasion to examine the important collection of fossils belonging 
to Sir Bichard Griffith, Bart, which includes the examples of Palsechi- 
nus figured in the Synopsis of the Carboniferous Possils of Ireland, I 
observed amongst them a slab from Hook Head, in the county of Wex- 
ford, upon the weathered surface of which three beautiful specimens of 
P, elegans were exhibited, although somewhat crushed. One of these 
stiU retained the plates of the apical disc, an important part of the test 
or shell which has, I believe, never before been described. (An exact 
representation of this fossil is given on Plate lY., Fig. a.) 

The great difference between the Palseozoic Echinidse and those of 
succeeding and more recent epochs consists in the much larger number 
of plates entering into the composition of the test in these ancient forms 
of Echini, the genus Palaechinus, so far as at present known, having 
from four to seven columns of interambulacral plates, whilst the Echini 
of the Secondary, Tertiary, and Becent periods are confined to two rows 
only* 

It became, therefore, an interesting question to determine whether 
these Carboniferous examples of the group presented a corresponding dif- 
ference in the arrangement or number of ike plates of which the apical 
disc is composed. This I was enabled to decide by the discovery of these 
parts in the specimen before alluded to, which, although slightly dis- 
placed from their original position, were in sufficient preservation for 
that purpose.* 

* Since this Paper was written, I have, through the kindness of Mr. R. H. Scott, 
been enabled to examine a second specimen of this species from Hook Head, in the col- 
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After a careM examination, I found that in, accordance with the 
general characters of the order Echinoidea, the Palsechinus has five ^e- 
nital {a) and five ocular plates (^), making together ten plates to form 
the first or principal circle ; the former perforated for the passage of the 
ovarial and seminal canah, the latter for the lodgment of the eyes. These 
plates, however, present the remarkable peculiarity of a triple perfora- 
tion of each of the genital, and a dotible perforation of each ocular 
plate, suggesting an increase of the fanctions to which they were adapted 
corresponding with the large number of plates composing the test or 
shell of this ancient representative of the Echinoidea. 

There are also two inner circles of plates surrounding the anal open- 
ing : those next the principal series {c)y consisting of eight plates, cor- 
respond with what are called the sur-anal, in the Saleniada and some 
other more recent genera ; the third circle is less complete ; the number 
of plates composing it appears to be about ten, but, owing to displace- 
ment, they cannot be counted with certainty. 

The principal plates differ in their proportions from those of the 
more recent examples of Echini, the genital plates being broader than 
long. What I presume to be the madrepori/orm plate, which should 
belong to this series, is unfortunately denuded of its surface, so that I 
could not ascertain the presence of the characteristic markings which 
usually distinguish it. The plate I believe it to be is rather larger 
than the others, as usually the case ; all the other plates belonging to 
the two principal series are covered with granulations. A restored sketch 
of the apical disc, enlarged four diameters, is given on Plate IV., Fig. b. 

An additional point of interest in the structure of this extinct genus 
is that of the discovery of spines, which I had observed some time 
previously on examining a fragment of one of these fossils, from the same 
locality, in the collection of the Geological Survey of Ireland. These 
spines are exceedingly minute, being rather less than the tenth of an 
inch in length, and on being submitted to microscopic excunination were 
found to be longitudinally striated (a figure of one of them, enlarged 
twenty diameters, and aline to show the natural size, are represented at 
Fig. e) ; they are principally dispersed over the plates of the ambulacra 
and in its immediate neighbourhood, and were most probably the spines 
belonging to that series of plates. 

On applying a magnifying power to one of the interarnhdaeral plates, 
the mammiUated or granulated appearance represented in the enlarged 
figure of a plate of this species in the Synopsis of Carboniferous Fossils 
of Ireland, Plate 24, Fig. 2 (<?), resolved itself into distinct tubercles, 
primary and secondary (an intermediate plate of this character is drawn, 
enlarged eight diameters, at Fig. c). The larger or primary tubercles 



lection of the Royal Dublin Society, with the apical disc preserved, which, although not 
so clear in its details, retains more of its original position, and is so far satisfactory as 
to confirm my observations in that respect, founded upon the specimen in Sir Richard 
6riffith*s collection. 
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were seen to be distmctly perforated for the attachment of the spines^ 
and sorronnded by a circle of about ten smaller secondary ones (Fig. 5). 

These additional details of stracture go far to complete our know- 
ledge of the shell or outer case of these ancient forms of Echini, which, 
although apparently furnished with a more complicated arrangement of 
parts, by the much larger number of elements composing it, will, I think, 
be found to exhibit merely a repetition of the same characters which 
preTail in their representatives at the present day. 



XIY. — Some additiomal Notes ok the Stkuctvbb of Pai^schikus. 
By William Helliee Bailt, F. G. S. & L. S. 

[Read April 12, 1865.] 

Since my last communication to the Society on this subject, I have, 
through the kindness of Mr. Michael George Byan, been enabled to 
examine an additional specimen of PaltBchinus elltpficus, which he has 
liberally presented to the Geological Survey ; that gentleman having 
been so fortunate as to knock out two examples of this rare fossil irom 
a block of Limestone used in the construction of a drain at his then 
residence, Bettjrville, near Croom, in the county of Limerick. As 
firequently happens, a very important part of the fossil was left behind 
in tiie Limestone in which it had been imbedded, the cast only having 
come out, divested of its sheUy covering; this, however, may eventually 
be obtained, as he kindly promised to make inquiries, and if possible 
secure it for the Palaeontological Collection in the Museum of Irish 
Industry. 

Having all the examples at present known of this species intrusted 
to me for examination, I can safely say that this specimen, by its more 
complete condition, exhibits some additional particulars with regard to 
the structure of its test, and enables us on other points to confirm what 
before was merely conjectural. 

In the first place I believe it presents us with good evidence of a 
mouth opposite to the apical disc, and corresponding with a similar 
arrangement of parts in recent Echini, as on this cast of the interior of 
the shell can be traced a termination of the plates in a slightly reflected 
6dge, round an opening of about four lines in diameter ; this part would 
no doubt be more clearly defined in the mould which represented the 
original shell. 

Professor M'Coy, in his definition of the characters of this genus,* 
describes it as possessing a central mouth, and '' ovarian plates as in 
Echinus:" this vague description, without any figures of the parts 
being given, has to a certain extent proved to be correct ; for, although 
some important differences occur in the details of this apical or ovarian 

* " Synopsis of the Carboniferous Fossils of Ireland," p. 171. 
JOTJKN. R. Gt. S. I. vol. I. K 
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disCy the analogy is still yery striking between these PalsBozoic forms 
and the more recent examples of Echmidee. He describes the plates to 
be coyered with spiniform tubercles, destitute of central ligament I 
find the tubercles and spines to be, however, distinctly perforated, in- 
dicatmg a ligamentary attachment, a fact which shows how necessary 
it is for observers to confine themselves to what they really see, instead 
of hazarding a statement as to the presence or absence of any character, 
on imperfect or even negative evidence. 

Major Austin, in " The Geologist" for December, 1 860, gives an out- 
line figure of what appears to be one of the ambulacra of a species of 
PalaBchinus, from the lower beds of the Carboniferous Limestone at 
Hook Head, in the county of "Wexford. This fragment he considers to 
have belonged to a true Echinus, distinct from Palaechinus, and deems 
it to be of sufficient importance to fcrm the type of a new genus, 
which he calls Froto Echimts ; I regret that on a recent visit to the 
Hook I was imable to verify that gentleman's opinion as to its 
unique character, although so successful in that wonderftil district 
for fos^s as to meet with several examples of P. eleganSy a species 
which is, I believe, confined to the lower or shaly beds of the Limestone. 
In the paper by Major Austin, to which I have referred, he also gives 
' some observations on the genus Palsechinus,* in which he states that, 
*^from specimens in his cabinet there was great reason to infer that 
the different species belonging to this genus possessed columns similar to 
the true Crinoids.'* This conjecture, for which I believe there is no 
real foundation, may have arisen from the specimen upon which Major 
Austin drew his conclusions having a portion of a Crinoid column 
lying in close contact with a Palaechinus ; not at all an improbable oc- 
currence. The arrangement of the apical disc, corresponding so gene- 
rally with that of the Echini, shows them to have been more nearly re- 
lated to the free Echinoderms, and would quite set aside the idea of 
their being stalked ; in such a case the question might naturally be 
asked, Where, then, would the mouth be situated ? The specimen for , 
which we are indebted to Mr. Ryan assists considerably in confirming 
me in this opinion, as it appears to have a distinct oral termination at 
the opposite pole to that of the apical disc as in Echinus, an arrange- 
ment quite in accordance with its other structural peculiarities. 

This PalsBchinus also illustrates another very interesting fact, viz., 
that of the graduation or passage of one group into another, by the 
presence of some characters common to both, as shown by the orna- 
mentation or strengthening of the plates composing the shell, which 
are seen to be covered by radiating ridges proceeding from their centres 
to each of the angles (Plate III., Fig. 2 a), presenting a very similar 
appearance to the markings which occur on the external surface of the 
plates of many of the CyBtidea, and some of the Palaeozoic Crinoids, 
such as Glyptocrinus and Actinocrinm, 

I had hoped to have procured a sight of the second specimen in 
Mr. Eyan*s possession before the meeting of the Society on this occasion, 
thinking it might, perhaps, have shown more clearly some of the pecu- 
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liarities of siractote I have alluded to. Mr. Ryan, howeyer, mfoimed 
me that it was packed up at Limerick, with other articles, previous to 
his going abroad. At a future time, however, I hope to have an oppor- 
tunity of ftTftmini-ng it. 

The specimen he has presented to the Survey agrees with that 
belonging to l£r. Joseph Wright, as far as can be seen, in having four 
rows of interambulacral plates only. I do not, however, consider their 
agreement in that respect as presenting sufficient grounds for making 
either it or Mr. Wright's specimen a new species, as that gentleman 
has thought it advisable to do ; or as indicating anything more than a 
variety of P. elliptieuSy to which it bears so dose a resemblance in 
general form and other particulars ; knowing also, from the specimens 
I have examined, how variable other species of the same g^ius are in 
that respect 

EXFLAKAIIOir OF THB FlATBS. 

Plate III., Fig. 2, a, h. — Palachinus eUipticuSt nat. size; Carboni- 
ferous Limestone ; Bettyville, Co. Limerick. 

{a). Side view, showing the plat^ covered by radiating ridges. 
(5). End view, looking down upon apical disc. 

Plate IV. — Palachinus elegans ; Lower Carboniferous Limestone ; Hook 
Head, Co. Wexford. 

Fig. A. Side view of crushed test,. with apical disc, natural size. 

B. Apical or genital disc, enlarged four diameters; {a) five 

genital plates ; (h) five ocular plates ; (e) eight sur-anal plates ; 
{d) ten do., inner circle, incomplete. 

C. One of the interambulacral plates, enlarged eight diameters, 

covered with tubercles for the attachment of the spines. 

D. A primary tubercle, perforated, and surrounded by a circle of 

smaller or secondary tubercles, still more highly enlarged. 

E. A spine, enlarged twenty diameters, striated, and having the 

base perforated for its ligamental attachment to the primary 
tubercles. 



XV. — On a New Echinodekm pkom the Yellow Sandstone op 
Donegal. By William Hakte, Esq., C. E. 

[Read April 13, 1864.] 

The fossil I now beg to lay before the Royal Geological Society of Ire- 
land, and which I present to the Museum, I got lately near Lough Esk, 
"about six miles from Donegal. The road along the western shore of 
the lake runs through Arenaceous Limestone ; and on the left, going 
northwards, lies a bed of Limestone to which I shall have to refer again. 
This changes to Sandstone a little higher up ; and through this the Board 
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of Works have partly made a road, in the cutting of which, just where it 
crosses the ** Eglish " road, the fossil was found. 

I now describe the shell, so far as defined by the fossil, which is a 
cast in a good state of preservation, the markings being, indeed, unusually 
sharp for one in Sandstone (Plate V.) 

The shape is orbicular, depressed. The base is absent, and the cast 
seems to have yielded by pressure, and is spread out, somewhat of a 
bell-mouthed shape, though this has been effected with very little dis- 
tortion or disarrangement of the plates. 

The interambulacral spaces are composed at the lower extremity of 
the fossil of five rows of plates, and it is very probable they exceeded 
that nun^er at the base. The two rows next the ambulacra are pen- 
tagonal, except the upper plates, which are nearly triangular. 

The other three rows are hexagonal, very irregular, and nearly all 
become obsolete before reaching the anus. These hexagonal plates 
are almost smooth, or at least only marked by very minute tubercles, of 
which I think traces can be detected ; but the genital and side penta- 
gonal plates are very different. 

The genital plates have each a large perforate tubercle, as in ^Ir- 
chcBocidaris, surrounded by a depressed ring, and this is again surrounded 
by a ring of about sixteen pores (Plate V., B.) 

Of the rows next the ambulacra, the first plate (counting down- 
wards from the apex), which is nearly triangular, has a small tubercle. 
The rest of the plates in this row are all pentagonal, as I have remarked. 
They increase in size downwards, as do also the tubercles. 

The second plate has a large tubercle ; this is surrounded by a de- 
pressed ring, and this again by a ring of very small tubercles. 

The third plate is plain. 

The fourth plate has a large tubercle, surrounded by the depressed 
ring and ring of tubercles, as in the second plate. 

The fifth and sixth plates are plain, like the third. 

The seventh plate is tubercled, and surrounded by the depressed 
ring and tubercles, as in the second and fourth plates. 

The foregoing description applies to all the five interambulacral 
divisions, so that thus we have a series of concentric circles of tubercled 
plates in the pentagonal rows, at increasing distances from the anus 
down. 

The ambulacra are large ; the perforations are situated in two depres- 
sions ; these perforations consist of three pairs of pores in each ambulacral 
depression (Plate V., A.) Pour of the ambulacral plates equal in depth 
one of the pentagonal side plates. The dividing ridge shows the am- 
bulacral plates well, having one small tubercle in each; a detached 
portion of either this same or another of these Echinoderms appears on 
the same stone, close to it, showing the plates of the ambulacra very 
distinctly. 

' There is no trace of any spines that I can see in this fossil. Unlike 
the fossils of Archaocidaris, to which I shall allude farther on, this 
Echinoderm was evidently rolled, or stripped of its spines, before being 
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A. Portion of ambulacral apace, enlarged. 



B. Genital and adjacent plates, enlarged. 
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buried in the sand ; but I have found in the same bed, and near the 
same place, a few detached plates of the animal, and I think the casts 
of some spines ; and I also find traces of large plates in some of the 
very Mable shales near it. 

The fossils associated with this Echinoderm do not seem to be nu- 
merous, but I send a good specimen of PsammodtM parosus, found in the 
same beds. 

In the Limestone bed to which T have alluded, just under the Yellow 
Sandstone, I find a great number of fossils ; but by far the most charac- 
teristic are tJiose of Archaocidaris^ which occur in the greatest profusion. 
They are found in groups of plates and spines ; nearly all these groups 
present more or less* the same assemblage of pentagonal and liexagonal 
plates, the latter tubercled, with numerous spines both smooth and 
muricated, giving the idea that each of these groups represent the re- 
mains of one or more of these animals as they tiiere fell to pieces. 

I exhibit several of these specimens. In no case do I find among 
them any pentagonal plates tubercled like those of the Sandstone fossil; 
and difibring as it does from Palsechinus and Archseocidaris, I think 
there can be no doubt but that it is a new addition to the Echinoderms 
of the CarbonifBrous series. 



XVL — ^Repobt of Council. 

[Read at the Anniveraaiy Meeting, on Wednesday, Febraary 8, 1865.] 

In this, the first Annual Report of the Society, the Council cannot but 
congratulate the Fellows .most heartily on the improved position of their 
body under its new title. The number of Fellows shows an iDcrease of 
five above the number of members on the list of the Geological Society 
of Dublin on the 31st of January, 1864. Thirteen Fellows have been 
elected since that date, while the losses from various causes have 
amounted to nine. Five have been removed from the books for non- 
payment of subscriptions ; one has resigned ; and we have to lament the 
loss by death of three, Major- General Portlock, Dr. J. Kennedy Baillie, 
and Mr. J. E. Jackson. 

Major-General Portlock was one of the original members of the 
Geological Society of Dublin ; and a paper from his pen, " On the Study 
of Geology in Ireland," commences the " Journal*' of the Society. He was 
at one time attached to the Ordnance Survey of Ireland, in which im- 
portant service he spent nineteen of the most active years of his life, 
being on duty in Ireland from 1824 to 1843. The first operations in 
which he was engaged were those connected with the triangulation of 
the island, a duty which entailed at times prolonged residence under 
canvas at great heights above the sea, and which he successfully com- 
pleted. It would hardly come within our limits to give a detailed ac- 
cotmt of his services in this department, and for this we must refer to 
the able memoir which was published by his friend, the present Under 
Secretai7 for Ireland. 
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When the Ordnance Survey was first established, it was intended to 
include in the duties of the officers of that department a full inquiry 
into the geology, natural history, and archaeology of the districts sur- 
veyed, but the preliminary labours necessary for establishing the work 
on a proper footing engrossed the entire attention of the officers ; and it 
was not until 1832 (to use the words of Major-Greneral Larcom's me- 
moir), that *' it was proposed to compile at the head-quarters in Dublin 
a descriptive memoir, to be carried on in part by separate and special 
persons, and in part by the co-operation in the field of a new depart- 
ment at that time formed under Captain Dawson, an accomplished 
officer, for the execution of the general map — ih&t is, the map on the 
one-inch scale, like the map of England, which was a sequel to the de- 
tailed survey from which its outline was to be reduced. In this effort, 
Portlock, having completed the great triangulation, was enabled also to 
co-operate, and undertook the geology and productive economy. He 
entered into it, as usual, with liorough earnestness. In his own words, 
after describing the original arrangements, and their suspension from 
the more ui^ent necessity for the maps, he says— ' Geology, in feet, had 
been permitted, but not commanded;' and even when he was himself 
appointed to the charge, he ' had no power to enjoin a general geologi- 
cal inquiry.' In 1834, however, he was enabled to engage ' competent 
assistants in the various branches,' and in 1837 formed a geological and 
statistical office, a museum for geological and zoological specimens, and 
a laboratory for the examination of soils. It is only from this time 
that the Geological branch of the Irish Survey, in its enlarged form, 
can be said to have begun as an organized work." 

In the prosecution of these duties he discovered and described, in 
1837, the Trilobites and other fossils which occur in the neighbourhood 
of Pomeroy, county of Tyrone, andthereby established the identity of the 
strata containing them with the Lower Silurian beds of England and 
"Wales, which had then been recently brought into notice by Sir E. 
Murchison and Professor Sedgwick. His work " On the Geology of 
Xondonderry and of Parts of Tyrone and Fermanagh," remains the 
standard book on the subject, and is a monument of the clearness of de- 
scription and the painstaking accuracy of observation for which its 
author was so deservedly remarkable. 

The expense necessarily attending the publication of such a memoir 
as that originally contemplated was so great, that only one volume, en- 
titled " Memoir of the City and North-western liberties of London- 
derry," was published ; and in 1838 Portlock was ordered to draw his 
Geological work to a close, which he accordingly did, publishing in 
1843 his work on the Geology of Londonderry, which we have before 
referred to. At this period his official connexion with the Survey 
ceased, and he returned to the ordinary duties of the corps of Roygd 
Engineers. 

The contributions made by General Portlock to our " Journal" were 
both numerous and important, extending over the first twenty years of the 
existence of the Society. He was President on two occasions for a period 
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of two years at each tune, viz., in the years 1838-^9, and 1851-52* 
His addresses were uniformly characterized by the exhaustive manner 
in which he discussed the broad principles on which our science is 
based, as well as the various discoveries which were from time to time 
brought before the geolog:ical public at the meetings of this Society and 
elsewhere. 

General Portlock entered with great zeal into the development of 
other departments of natural history, and was one of the original 
founders of the Koyal Zoological Society of Ireland, of which body he 
was at an early period elected to fill the presidential chair. 

Dr. J. Kennedy BailHe was also for many years a member of the 
Geological Society of Dublin. He was at one time a Junior Fellow of 
Trinity Collie, and was appointed by the Board of the College to the 
rectory of Ardtrea. The branches of science in which he specially dis- 
tinguished himself were classical philology and archaeology. As regards 
the former, his two editions of the Iliad of Homer sufficiently attest his 
scholarship and ability, while he gave evidence of the latter by his 
Papers printed in the '' Transactions of the Boyal Irish Academy." He 
also published some '' Lectures on the Philosophy of the Mosaic Eecord 
of Creation." 

The Society has also to lament the loss of their late Assistant Secre* 
tary, Mr. George Blackwood. He had filled the office for a period of 
seven years, where his uniform attention to the special duties of his 
situation, and to the affairs of the Society in general, have rendered his 
loss one not easily replaced. Your Council have elected Mr. W. J. 
Galbraith to the vacant office, and they hope that this appointment will 
give satisfaction to the Society in general. 

During the session which has just elapsed several papers of interest 
have been read at our meetings. In March we had two short papers on 
Granite, Mr. Medlicott sending us a notice of a thin granite vein which 
traverses limestone at Sungrumpoor, in India, and summing up the 
result of his investigation in the following words : — " The inevitable 
conclusion from all the circumstances appears tome to be, that this thin 
fibre of true Granite was introduced last of all, subsequent to the desicca- 
tion of the limestone, and by means of free solution, aqueous or 
vaporous, at a low temperature." Mr. Montgomery gave us a brief 
notice of a new locality for the occurrence of fragments of granite in 
limestone in the neighbourhood of Dublin. 

The papers relating to Palaeontology have presented several points 
of interest, especially as regards the structure of the Echinodermata of 
the Carboniferous formation. Mr. Joseph "Wright of Cork, so well 
known for his researches among the Carboniferous fossils, laid before us 
a notice of a specimen ofPakeehmua elUpticus from Midleton, county of 
Cork, which was remarkable for possessing only four rows of interambu- 
lacral plates. From this peculiarity its £scoverer proposed to consider 
it as a variety of the ordinary structure of the species, and to name it 
P. elliptiem var. qmdriserialu. This paper was followed by a very 
elaborate one by Mr. Baily " On some New Points in the Structure of 
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Paleechinus," which, as well as Jir. "Wright's Paper, were illustrated by 
some beautifiilly executed drawings from the pencil of Mr. Baily. The 
chief points to which Mr. Baily drew attention were the structure and 
arrangement of the plates composing the apical disc, as compared with 
those of the recent Echinus, and also the minute spines which Mr. 
Baily noticed on a specimen of P. elegans from Hook Head, in the 
collection of the Geological Survey. These spines, although less than 
one-tenth inch in lengtib, were found, when examined wil^ the micro- 
scope, to be delicately striated. 

Mr. Baily considered the peculiarity to which Mr. "Wright had 
drawn attention in his paper to be a character hardly sufficient for a 
basis of specific distinction. 

These papers were followed in April by a communication from Mr. 
Harte on a new Echinoderm from the Yellow Sandstone of Donegal,, 
the same formation which has of late yielded so many interesting spe- 
cimens to the same observer. The fossil in question, which was pre- 
sented by its discoverer to the Society, proved to be a cast of the upper 
portion of a species resembling Archaoeidaris, of which genus, previous 
to Mr. Harte's discovery, nodiing but detached plates and* spines had 
ever been discovered. The specimen was in very good preservation, 
and presented, among other peculiarities, the very interesting one, that 
while in the recent Ctdarida all the plates are tubercled, in the speci- 
men found by Mr. Harte the tubercles only appear on certain of the 
interambulacral plates, arranged in concentric circles round the apex as 
a centre. In May Mr. Macdister described a specimen of Ulodendron 
obtained by him near Glasgow, on which were exposed two different 
surfaces of the thin cortical lamella, exhibiting different markings, and 
illustrating the degree of caution which is necessary in describing new 
species. 

Mr. Doyle gave an account of the discovery ofKhorria in the Lower 
Carboniferous Limestone of the county of Eoldare ; and when the Society 
reassembled in November, after the vacation, Mr. John Kelly gave us 
a Paper " On the Doctrine of Characteristic Fossils," in which he ex- 
pressed his opinion that this doctrine usually received more attention 
than it deserved, stating that the Silurian fossils in the neighbourhood 
of Galway do not occur in zones according to the age and succession of 
the different bands of rock. Mr. Kelly contended that part of the De- 
vonian fossils is common to both the adjacent systems ; and concluded his 
Paper by showing, from a list of the fossils stated by some writers to 
be characteristic of the Devonian System, that they occur in great num- 
bers, on the one hand, in the Carboniferous Limestone, and on the 
other, in the Silurian strata. 

In the branch of descriptive geology the papers presented some fea- 
tures of great interest. In May Mr. Close read a paper '* On the Gene- 
ral Glaciation of the Eocks in the Yicinity of Dublin," in which he de- 
scribed with great accuracy the directions of the striations and scratches 
which he observed on the rocks in this neighbourhood. He gave rea- 
sons for concluding that the agent was not floating, but land or glacier 
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ice. He also called attention to the ridging and fUrrowing of the 
country lying to the N. and 1^. "W. of Dublin, showing that the direc- 
tions of these ridges and of the rock-scorings coincide, and inferring 
therefrom that the current in the universal glacier, as it advanced from 
the W. N^. "W., divided near Maynooth, one portion turning sharply 
to the right, and flowing towards the W. S. W., while the other con- 
tinued its course straight onwards. This latter ultiniiately swept round 
the northern end of the Dublin and Wicklow Mountains, assuming a 
course which became gradually more and more southerly, and conformed 
pretty nearly to the present coast line. He then showed that the stream 
flowed over the tops of Shankhill, Bray Head, and Little Sugar Loaf, 
the last-named summit being at an elevation of 1120 feet above the sea 
leveL He attributed the rounding of the mountains to the denuding 
influence of the ice, and gave his reasons for showing that, besides af- 
fecting perceptibly the contours of several of the mountains, the ice had 
excavated the Scedp, Glen of the Downs, and some other gaps in the dis- 
trict. He showed how the effect of such an ice stream would be to 
carry the boulders from the "Wicklow Granite towards the S. E., as is 
found to have been generally the case. Mr. Close's paper, with its ac- 
companying map, leaves little to be desired as to the accuracy with 
which it records observations of natural phenomena, which are hardly 
noticeable to the unpractised eye. 

On the same subject Mr. Ormsby gave a paper, being an account of 
the polished appearance presented by the surface of the limestone in 
certain places near Galway, which appears to have been produced by 
continued Motion ; while Mr. Foot recorded the removed of a large 
block of limestone to a distance of fifty yards in Loagh Eee, by the 
action of ice, during the severe winter of 1855. 

In June Mr. Harte brought under our notice some points, relating 
to the physical features of the county of Donegal, more particularly relat- 
ing to its history during the glacial period, to which much of the present 
striking scenery of the county is due. He first described the mountain 
ranges, and the different valleys and glens by which these are inter- 
sected, while in the lower ground along the shore of the Bay of Donegal 
we find hills of Yellow Sandstone and Arenaceous Limestone, all more 
or less ovate-shaped, the shorter slopes being next the mountains. 
These hills bear on their flanks the peculiar drift of the mountains 
towards which their major axes point : the traces of an ancient 
glacier still exist in the Gap of Bamesmore. Mr. Harte expressed his 
conviction that the eroding action of the ice had ceased when the land 
had attained its present elevation above the sea level, as the bottom of 
the Atlantic is proved by soundings to be perfectly level for a distance of 
some sixty miles off the coast. The extent of previous submergence 
must have been 1300 feet, at the least, for we find boulders lying at that 
level above the sea. Mr. Harte does not believe that any material al- 
teration of level has taken place within a recent period, expressing his 
opinion that the so-called submerged forests had been originally growing 
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in lagoons, close to the sea level, and had never been actually sub- 
merged by subsequent sinking of the level of the land. The December 
meeting of the Society was occupied by a paper by Professor Haughton, 
giving an account of a recent visit paid by him to the islands of Mull 
and Skye, in which he gave us some interesting information relating to 
the Tertiary Leaf-beds of Ardtun Head, and the mineralogical constitu- 
tion of the Syenite of Loch Scavaig in Skye, which he finds to be com- 
posed of Labradorite and Augite, and accordingly to form an additional 
Hnk connecting the geology of the Metamorphic rocks of the west of 
Scotland with that of the Laurentian System of Canada. 

In January we had a long and interesting discussion on the subject 
of gold and gold-diggings, which was inti-oduced by a paper from 
Dr. "W. Lauder Lindsay, *' On the Geology of the New Zealand Gold- 
fields," followed by a description given by Mr. Sanders of the opera- 
tions at present in progress in the Wicklow gold mine district under 
the direction of the Carysfort Mining Company. This question, as 
might be expected, gave rise to an animated conversation, which we 
may hope will not be the last on the same subject at our meetings. 

A few words may be considered necessary to explain to those Fel- 
lows of the Society who may have been absent from the meetings which 
have been held since the vacation the present mode of electing the Fel* 
lows. 

When it was annoimced in April last that the Society had been con- 
stituted the ** Eoyal Geological Society of Ireland,'' a reference to the 
Council became necessary, in order to see whether any changes should 
be made in the bye-laws. A sub-committee was appointed, which pre- 
sented to the Council a Keport which was to the following effect : — 

" That the Society be recommended in future, 

"1. To change the £10 life composition into ten guineas ; 

"2. To change the £5 life composition into five guineas ; 

" 3. To change the £1 and 10«. subscriptions into guinea and half- 
guinea subscriptions, and the £1 admission fee into one guinea; 

"4. That the election of Fellows shall take place at the February 
meeting, with power to the Council to order a supplementary election at 
the June meeting; 

** 5. That not more than ten Fellows be elected at the February meet- 
ing, nor more than five at the supplementary election in June." 

This Report was unanimously adopted at the meeting of the So- 
ciety held on the 9th of November. These regulations will not in any 
way affect the existing Fellowa Any person who has entered the So- 
ciety upon the understanding that he was to pay £1 a year will con- 
tinue to enjoy that privilege ; but any gentleman who shall be ad- 
mitted after the passing of tiiese resolutions will have to pay one guinea 
entrance foe, and one guinea subscription. The election to the Fellow- 
ship will take place only twice in each year, but undergraduates wiU be 
admitted as before, and no change will take place in the rate of their 
subscriptions. The part of the ** Journal" which appeared in 1864 com- 
pleted the tenth Volume of '* The Journal of the Geological Society of 
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Dublin/' and a general index to the whole ten volumes was included in 
it, BO as to render the series as complete as possible. It is proposed to 
continue the ''Journal" in the same form, commencing a new series 
with the session which has now been brought to a close. 

As regards the financial position of the Society, the amount received 
diuing the past year has been £109 12«. Sd,, and the expenditure 
during the same period £60 58. Sd, : however, this does not include the 
account for printing the last number of the "Journal," which was not 
sent in until the year had elapsed, and which with some other small 
accounts will leave a balance of about £50 still to be cleared off. 



In the Appendix will be found, as usual : — 

I. A List of Fellows now on the books of the Society. 
II. „ „ gained and lost during the year. 

III. ,, Donations received during the year. 
rV. „ Societies and Institutions to whom a copy of the 

Journal is regularly forwarded. 
V. An abstract of the Treasurer's Account for the year 1864. 
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APPENDIX TO ANNUAL REPORT. 



No. I. 
LIST OF FELLOWS, CORRECTED TO JANUARY 31, 1866. 



Fellows are requested to correct errors in this Listy hy letter to the Hon. Secretaries, 
35, Trinity College, Dublin; or to the Assistant Secretary. 



OFFICERS OF THE SOCIETY FOR THE YEAR 1866-6. 

President. — The Earl of EnniskilleD, F. R. S. 

Yioe-Prbsidents. — Sir Richard Griffith, Bart, LL. D. ; John Eellj, Esq. ; Alex. 
Carte, M. D., F. L. S. ; WilUam Andrews, M. R. I. A. ; Rev. H. Lloyd, D. D., F. R. S., 
Yice-Provost, T. C. D. 

Treasurers. — Gilbert Sanders, Esq. ; F. J. Sidney, LL. D. 

Secretaries.— Robert H. Scott, M. A. ; Robert S. Reeves, M. A. 

Council.— Rev. S. Hanghton, M. D., F. R. S. ; Robert Callwell, Esq. ; Joseph B. 
Jukes, M. A., F. R. S. ; John B. Doyle, Esq. ; Alphonse Gages, M. R. I. A. ; B. B. Stoney, 
C. E. ; John Barker, M. D. ; Samael Downing, LL. D. ; John Good, Esq. ; W. B. Brown- 
rigg, Esq. ; CapL Meadows Taylor, M. R. I. A. ; W. Frazer, Esq. ; E. H. Bennett, M. B. ; 
Joseph Scott Moore, Esq. ; A. Macalister, Esq. ; with the Honorary Officers. 

Assistant Secretary. — Mr. W. J. Galbraith, 2, Foster-place, Dublin. 

HONORARY FELLOWS. 
Elected. 

1844. 1. Bou6, M. Ami, For. Mem., L. G. S., Paris. 

1861. 2. Daubr^e, M., Membre de I'lnstitut, 9\,RuedeGrdville, St.Germains, Paris. 

1861. 8. Delesse, M., Ing^niear des Mines, Farts. 

1861. 4. De Serres, M. Marcel, Montpelier. 

1861. 6. Deville, M. C. Ste Claire, Paris. 

1861. 6. Deville, M. H. Ste Claire, Paris. 

1861. 7. De Koninck, M. L., For. Mem., L. G. S., Liege. 

1861. 8. Geinitz, M. H. B., For. Mem., L. G. &, Dresden. 

1863. 9. Hmit, Dr. T. Sterry, F, R. S., Montreal. 

1844. 10. Lyell, Sir Charles, F. R. S., 63, Harley -street, W., London. 

1861. 11. M'Clintock, Sir Leopold, R.N., 2\, Merrion-square, North. 

1844. 12. Murchison, Sir Roderick I., F. R. S., 16, Belgrave-square^ London, S. W. 

1832. 13. Sedgwick, Rev. A., F. R. S., Cambridge. 

HONORARY CORRESPONDING FELLOWS. 
1859. 1 . Gordon, John, C E., India. 
1859. 2. Hargrave, Henry J. B., C. E., India. 
1869. 8. Hime, John, C. E., Ceylon. 
1858. 4. Kingsmill, Thomas W., Hong Kong. 

1866. 5. Medlicott, Joseph, India. 

1854. 6. Oldham, Thomas, F. R. S., Calcutta. 

FELLOWS WHO HAYE PAID LIFE COMPOSITION. 
1863. 1. Allen, Richard Purdy, 10, Besboro' -terrace, N. C. Road. 
1861. 2. Armstrong, Andrew, 16, Z)'0/t«r-«frec*. 
1861. 3. Brown, Markham, dannorree Mines, Oooca. 

1867. 4. Carson, Rev. Joseph, D. D., F. T. C D., TrifUty College. 
1861. 6. Connolly, J., Kilmore, Artane. 

1832. 6. Davis, Charles, M.D., 33, York-street. 
1857. 7. Dowse, Richard, Mountjoy-square. 
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Elected. 

1861. 8. Fottrell, Edward, 86, Hareowt-Hreet, 

1862. 9. Frazer, W., IL D., 124, Stephen* a-ffreen, 
1857. 10. Greene, John Ball, 6, Ely-plaee. 

1857. 11. HaUday, A. H., A. BL, F. L. S., M. R. I. A., HcarcouH-Btreet. 

1831. 12. Hamilton, Sir W. R., Ob^ervatoiy, Dunaimk. 

1848. 13. Hangbton, Rev. Professor, M. D., F. R. S., 40, Trinity Colltge. 

1862. 14. Henry, F. H., Lodge Park, Straffan, Co. Kiidare, 

1850. 15. Hone, Nathaniel, M. R. I. A., St. Doulmigh\ Co. DtibUn. 

1861. 16. Hone, Thomas, Vapton, Monkatown. 

1831. 17. Hutton, Robert, F. G. S., Putney Park, London. 

1851. 18. Jokes, Joseph Beete, F. R 8., 51, Stephen* s-green. 

1834. 19. King, Hon. James, M. R. I. A., MiteheUtown. 

1856. 20. Lentaigne, John, M. D., Great Denmark-utreet. 

1848. 21. Luby, Rev. Thomas, D. D., F. T. C D., Trinity ColUye. 
1851. 22. Malahide, Lord Talbot de, F. R. S., MalaMde Ca$tle, Mtdahide. 

1838. 23. liallet, Robert, G. £., F. R. S., 1, The Grove, Clapham-road, London. 
1846. 24. Murray, B. B., County Survey Office, Downahire-road, Newry. 
1859. 25. Ogilby, William, F. G. S., Liteleen, Dunmanagh, Co. Tyrone. 

1849. 26. Sidney, F. J., LL. D., 19* Herbert-street. 
1864. 27. Symes, Richard Glascott, 61, Stephen* s-green. 
1851. 28. Whitty, John Irvine, LL. D., 2, Frederick-street, S. 

FELLOWS WHO HAVE PAID HALF LIFE COMPOSITION. 

1854. 1. Barnes, Edward, Ballymurtagh, Go. Wieklow. 

1832. 2. Bryce, James, LL. D., F. G. S., High School, Glasgow. 

1862. 3. Carter, T. S., Watlington Park, Tetsworth. 

1855. 4. Clarke, Edward, M. D., 3, Frankfort Buildings, Rathgar. 
1854. 5. Clemes, John, iMganure Mine, Glendalough, Co. Wieklow. 

1857. 6. Crawford, Robert, C E., care of Messrs. Peto andBetts, 9, Great George* s- 

street, Westminster, S. TT. 

1861. 7. Crosbie, William, Ardfert Abbey, Ardfert, Tralee. 
1861. 8. Dnnally, Lord, Kilboy, Nenagh. 

1856. 9. DuNoyer, G. Y., M. R. I. A., 51, Stephen*s green, 
1832. 10. Donraven, Earl of, F. R. S., Adare, Co. Limerick. 

1836. 11. Ennisknien, Earl of, F. R S., M. R. I. A., Florence Gmrt, Enniskille 

1844. 12. Esmonde, Sir Thomas, Bart., M. R. I. A., Johnstown Castle, Wexford. 

1854. 13. Foot, Frederick J., 51, Stephen*s-green. 

1853. 14. Harkness, Professor, F. R. S., Queen* s College, Cork. 

1856. 15. Hanghton, Lieut. John, R. A., St. Helena. 

1857. 16. Haughton, John Hancock, Esq., Carlow. 

1861. 17. Harte, W., C. E, Bathmullen, Donegal. 

1850. 18. Head, Henry, M. D., 7, Fitzwilliam-square. 

1858. 19. Hill, J., C. E., Tullamore. 

1862. 20. Hudson, R., F. R. S., F. L. S., Clapham Common, London. 

1839. 21. James, Sir H., Colonel, R.E., F.R.S., Ordnance Survey Office, Southampton. 
1832. 22. Kearney, Thomas, PaUasgreen, Co. Limerick. 

1857. 23. Keane, Marcus, Beech Park, Finnis, Co. Clare. 

1835. 24. Kelly, John, 51, Stephen* s-green. 
1853. 25. Kinahan, George H., 28, D* Olier-street. 

1862. 26. Kincaid, Joseph, Jun,, C. E., 9, Spring-gardens, London. S. W, 

1838. 27. Larcom, Sir Thomas, R. E., LL. D., F. R. S., Phcenix Park. 

1858. 28. Leech, Lieut.- Colonel, R. E, 3, St, James* s-square, London, S. JF. 

1840. 29. Lindsay, Henry L., C. E, Melbourne, care of J. Bower, Esq., C.E., 28, South 

Frederick -street. 

1840. 30. Montgomery, James E., M. R. I. A. 

1856. 31. Molony, C. P., Capt., 25th Regt, Madras N. I., per Messrs. Grinlay and 

Co., 3, Comhill, London. 
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Elected 

3 866. 82. Medlicott, Henry, F. G. S., Roarkee, Bombay, per Smith and Elder, Corn^ 

hill^ London, K C, 

1857. 83. M^Ivor, Rev. James, Rectory, Moyle, Newtownstewart, Co, Tyrone. 

1845. 84. Neville, John, C. E., M. R. I. A., Dundalk, 
1852. 85. O'Kelly, Joseph, 51, Stephen's-yreen, 

1844. 86. Palmerston, Yisoount, K.G., G.G.B., F.R.S., 4, Carlton Gardens, London, 

1882. 87. Renny, Henry L., R. E., Canada. 

1854. 88. Smyth, W. W., F. R. S., Jermyn-street, London, 

1857. 89. Tait, Alexander, C. E., Queen*s Elm*, Belfast. 
1882. 40. Tigfae, Right Hon. William, Woodstock^ Innistiogue. 
1864. 41. Waller, G. A., St, James't-yate. 

1858. 42. Webster, William B., 104, Grafton-street, 
1861. 43. Wliitney, C. J., Brisbane, Queensland, 

1846. 44. Willson, Walter, 51, Stephen'syreen, 

1854. 45. Wyley, Andrew, 51, Stephen* s-yreen, 

1857. 46. Wynne, Arthur B., F. G. S., 51, Stephen' s-yreen. 

ANNUAL FELLOWS. 
1861. 1. Andrews, William, The Hill, Monkstown. 
1831. 2. Apjohn, James, M. D., F. R. S., South-hill House, Blackrock, 
1857. 8. BaUy, W. H., F. G. S., 51, Stephen' s-yreen. 
1857. 4. Bandon, Earl of, D. C. L., Castle Bernard, Bandon, Co. Cork, 

1859. 5. Barker, John, M. B., 64, Waterloo-road, 

1861. 6. Barrington, C. E., Fassaroe, Bray. 

1862. 7. Barrington, E., Fassaroe, Bray. 

1855. 8. Barton, F., 2, Grattan-street. 
1862. 9. Barton, H. M., 5, Foster-place. 

1864. 10. Bateman, C. W., LL. B., Swineford, Mayo. 

1859. 11. Battersby, Francis, M. D., Warrinyton-place. 

1844. 12. Bective, Earl of, Headfort, Kells, 

1862. 18. Bennett, E., M. B., 2, Upper Fitzwilliam- street. 

1857. 14. Bolton, George, Jan., 6, Ely-place. 

1861. 15. Bolton, H. E., Westmoreland-street, 

1864. 16. Bradshaw, G.B., 20, Hardwick-street, 

1831. 17. Brady, Right Hon. Maziere, Chancellor, 26, Upper Pembroke-street. 

1861. 18. Brownrigg, W.B., 18, Adelaide-road. 

1840. 19. Callwell, Robert, M. R. L A., 25, Herbert-place. 

1857. 20. Carte, Alexander, A. M., M. D., F. L. S., Royal Dublin Society. 

1862. 21. Close, Rev. Maxwell, Newtownpark, Mackrock. 

1858. 22 Cotton, Charles P., C. E., 11, Lower Fembroke-street. 

1862. 28. Cousins, A. L., Strandville, Clontarf. 

1834. 24. Croker, Charles P., M. D., 7, Merrion-square, West. 

1863. 25. Crook, Rev. R., LL. D., 6, Seaview- terrace, Simmon's-eourt. 
1846. 26. D'Arcy, Matthew, M.R.L A., Anchor Brewery, Ussher-street. 
1858. 27. De Vesci, Lord, Abbeyleix House, Abb'eyleix. 

1863. 28. Dixon, G., 10, Burlinyton-road. 

1849. 29. Downing, Samuel, C. E., LL. D., 6, Trinity College. 

1852. 80. Doyle, J. B., The Mansion, Ballycastle. 

1857. 81. Frith, R. J., C. E., Leinster-road, Rathmines. 

1858. 82. Gages, Alphoiise, M. R. I. A., 51, Stephen' s-green. 

1864. 83. Gahan, A., C. E., Omagh. 

1849. 84. Galbraith, Rev. Joseph A., F. T. C. D., Trinity College. 

1864. 35. Gamett, A. C, 5, Mounijoy- square, N. 

1859. 86. Green, Murdock, 52, Z^wer Sackville- street. 
1862. 87. Gribbon, C. P., 72, Stephen' s-green. 

1831. 88. Griffith, Sir R., Bart., LL. D., F. G. S., 2, Fitzwilliam-place. 

1856. 89. Good, John, City-quay. 

1857. 40. Hampton, Thomas, C. E., 6, Ely -place. 
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Elected. 

1861. 41. HodsoD, A., M. D., Merriom-tguart. 

1861. 42. Homplu^y, H. T. 

1861. 43. Button, £., M. D., 5, Merri&m-^qMore, Somik. 

1834. 44. Hntton, Thomaa^ F. G. S., 116, Stammer-kiil, 

1852. 45. Jellett, Rer. Professor, F. T. C. D., M. R. I. A., 9, 7V»«i«y CbZ/cye. 

1842. 46. Jenmngs, F. M., M. R. L A., F. G. S., Browm-9tr€et^ Cork. 

1861. 47. Johnston, C. F., 9, Euttace-strtet, 

1862. 48. Kinahan, G., J. P., Roebuek-kitt, Dmndrmm. 
1864. 49. Kinahan, Thomas, CarlUle-bmildiups. 

1831. 50. Uoyd, Rev. Humphrej, D. D., F. R. S., & F. T. a D., 35, THaify Cbile^e, 

1861. 51. Lyster, J., a E., StiOwpm Lodge^ Stiilorpam, 

1863. 52. Macalister, A., M. D., 10, Garduur't-piaee. 

1855. 53. M'CansUnd, Dominick, 12, lUxsMom-^tr^^t, 

1861. 54. MKyomas, A., 23, Rathadnes-road. 

1851. 55. McDonnell, John, M. D., 4, Gardiner's'rom. 

1852. 56. Mac Donnell, Rev. Richard, D. D., Provost of Trinity College, Piro909V» 

HouMef Trinity College. 

1837. 57. Mollan, Jolm, M. D., 8, Fitzwaiiamequare, North. 

1851. 58. M*I>owcU, Geoige, F. T. C. D., 6, JHnitg OoUege. 
1859. 59. Moore, Joseph Scott, The Manor, KUbride, Co. Dmblin. 

1862. 60. Moore, Stephenson C, Kemiworth-mllA, Rathmines. 
1831. 61. Nicholson, John, M. R. I. A., Balratk House, Kella. 

1856. 62. O'Brien, OcUvias, 23, KUdare-etreet. 

1863. 63. Ormsby, M. H., 16, FttzmilUam-equare. 

1864. 64. Palmer, Sandford, Roeeret. 

1857. 65. Porter, William, C. K, Leuuter Club, Leituter-itreet. 
1864. 66. Reynolds, Emerson J., Bootergtoum, Co. Dublin. 
1861. 67. Ryan, George, 82, Frederieh-etreet. 

1857. 68. Reeves, R. S., 22, Vjpper Mount-street. 

1861. 69. Roberts, W. G., Ballinapark, Ovoca. 

1862. 70. Rowan, D. J., C. £., Dundalk. 
1864. 71. Rossell, H., I^mmon^s-court. 

1852. 72. Smith, Robert, BL D., 63, EecleM-street. 
1852. 73. Sanders, Gilbert, M. R. I. A., 2, Foster-place. 
1854. 74. Scott, Robert H., A. M., 41, Wellington-place. 
1864. 76. Scovell, F., Trafalgar-terrace, Monkatoum. 

1859. 76. Stokes, William, M. D., F. R. S., 5, Merrion-square, S\ 

1861. 77. Stoney, Bindon, C. E., 66, Wellington-road. 

1862. 78. Taylor, Captain Meadows, Old-eaurt, Harold* s-eross. 
1864. 79. Ticbbounie, C R. C, Apotheeariea^ Hall^ Mary-street, 

1862. .80. Trench, W. R, University Club, Stephen' s-green. 
1859. 81. Waldron, L., M. P., LL. D., Ballybraek, Dalkey. 
1869. 82. Walker, William F.,A.M., 9, Trinity College. 

1863. 83. Westropp, W. H. S., 2, Idrone-terraee, Blackroek. 

1863. 84. Williams, R. P., 38, Dame-street. 

1861. 85. Wright, Edward, LL. D., M. R. I. A., Floraville, Donnybrook. 

1864. 86. Wright, Joseph, 39, Duncan-street, Cork. 



ASSOCIATES FOR THE YEAR. 

1. Batler, F. A., Leinster-square, Rathmines. 

2. EUU, Robert H., The HiU, Monkstown. 

3. Gore, J. E., 26, Merrion-square, S. 

4. Wall, H. P., 16, Trinity College. 
6. White, George, Harrington-street. 
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No. II. 

LIST OF FELLOWS GAINED AND LOST, 

During thb Tear ending Januabt 31, 1865. 



FELLOWS GAINED. 

Life, 
1. Symes, R. Glascott, 51, Stephen* a-green. 

Hal/Life. 
1. Waller, G. A., St. Jamea'a-gate. 

Annual, 

1. Bateman, C. W., LL. B., Swinefordy Co. Mayo. 

2. Bradshaw, G. B., 20, Hardmek-atreet. 

3. Gahan, A., Omagh. 

4. Gamett, G. C, 6, Mountjoy'Square^ N. 

5. Kinahan, Thomas, St Kilda, Santfyeove. 

6. Palmer, Sandford, Roacrea. 

7. Reynolds, E. J., Booteratown-avenue. 

8. Rassell, H., Simmont'-court. 

9. Scovell, Fielding, Trafalgar-terrace^ Monkatown. 

10. Tichboume, C R. C, Apoihecariea* Eall^ Mary-atreet. 

11. Wright, Joseph, Dunean-atreet^ Oorh. 



FELLOWS LOST. 

Half Life. 

1. Baillie, Rev. James Kennedy, D. D., Stewartatoum. Deceased* 

2. Portlock, Major-General, Blackroek, ditto. 

3. Jackson, James, Tulliderryy Blaekwatertown^ , ditto. 

Annttal. 
1. Hone, Joseph, Jun., 35, Lower Iseeaon-atreet. Redgned. 
Removed from Liat, for Non-payment of Subacription, 

1. Blake, E. H., Farmer*a Club, Sackville-atreet. 

2. Ganley, Patrick, Capel-atreet 

3. Lisabe, F., C. E., 42, Sackville-atreet. 

4. Stack, Rev. Thomas. F. T. C. D. 

6. Wilde, Sir W. R., F. R. C. S. I., 1, Merrion-aquare, N. 
State of the Society at the commencement of — 







Year 1864. 


Year 1865. 


Honorary Fellows, . 


. . . . 13 . . 


. . 13 


Corresponding 


do., . 


. . . . 6 . . 


. . 6 


Life 


do., . 


. . . . 74 . . 


. . 74 


Annual 


do., , 


. . . . 82 . . 


. . 86 



176 179 
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No. III. 

DONATIONS RECEIVED TO JANUABY 81, 1865. 

Amsterdam. — Kon. Akademie van Wetenschappen, Yenlageii og Mededeellngen, Yols. 
XV., XVI. From the Academy. 

Jaarboek, 1857-62. From the Academy. 

Berlin. — Zeitschrift fiir Allgemeine Erdkunde, Noe. 128-184. From the Geographical 

Society. 
Zeitschrift der Deatschen Qeologischen Gesellschaft, Vol. XV., Parts 2 and 4 ; 

and Vol. XVI., Parts 1 and 2. From the Society. 
Bologna. — Accademia delle Scienze dell' Istitoto Memorie, Tom. XII., and 2nd Series, 

Tom. I., IL From the Academy. 

■ Bendiconto delle Sessione, 1861-63. From the Academy. 

Boston.— Proceedings of the Boston Natural History Society, Vol. IX., Sheets 12-20. 

From the Society. 

Boston Joarmd of Natural History, Vol. VII., Part 4. From the Society. 

: — Annnal Report of the Museum of Comparative Zoology, 1863. 

Briinn. — ^Verhandluugen des Naturforschenden Vereines, Vol. I. From the Association. 
Brussels. — Annuaire de TAcademie Koyale, 1864. From the Academy. 

•— Bulletin de TAcademie Royale, 1863-64. From the Academy. 

Caen. — ^Bulletin de la Soci^t^ Unn^enne de Normandie, VoL VIII. From the Society. 
Calcutta. — Geological Surrey of India, Annual Report, 1862-68, 1868-64. From the 

Director, Prof. Oldham. 

-^ Memoirs, VoL III., Part 2 ; Vol. IV.j Part 2. From the same. 

Palsontologia Tndica, VoL IL, Part 6 ; Vol. III., Parts 1-5. From the same. 

Copenhagen. — Oversigt orer det K. Danske videnskabernes Selskabs Forhandlingar, 

1862-63. From the Academy. 
Dresden. — Sitzungsberichte der Naturwissensehaftlichen Gesellschaft tsis, 1863. From 

the Society. 
Dublin.^The Dublin Quarterly Journal of Science, Nos. 14-16. From the Editor, the 

Rot. Samuel Haughton, M. D. 

Journal of the Royal Dublin Society, No. 31. From the Society. 

-^ Proceedings of the Royal Irish Academy, Vol. VIII., Part 7. From the Aca- 
demy. 
— Transactions of the Natural History Society of Dublin, VoL II. , Part 3 ; Vol. III., 

Parts 1, 2. From the Society. 
— -■ Explanations to Sheets 184, 187, 195, 196 of the Geological Survey of Ireland. 

From Sir R. Murchison, Director-General 
Edinburgh. — Transactions of the Royal Scottish Society of ArtSj VoL VI., Part 4. From 

the Society. 
Kilkenny. — Proceedings and Papers of the Kilkenny and South-East of Ireland Archaeo- 
logical Society. Nos. 42-44. From the Society. 
Konigsberg. — Sehriften der K. Physikalisch-CEkonomiachen Gesellschaft, 1863, I., II. 

From the Society. 
Leeds. — ^Annual Report of the Philosophical and Literary Society for 1863-64. From 

the Society. 
Report of the Proceedings of the Geological and Polytechnic Society of the West 

Riding of Yorkshire for 1863-64. From the Society. 
Leipsic. — Berichte iiber die Verhandlungen der Koniglichen Sachsischen Gesellschaft der 

Wissenschafteo, 1863, Parts 1, 2. From the Society. 
Darkgung der theoretischen Berechnuog der in den Mond-tafein angewandten 

Storungen. II. By P. A. Hansen. From the same. 

— Elektrodynamische Maassbestimmungen. By W. Weber. From the same. 

Liverpool — Transactions of the Historic Society of Lancashire and Cheshire, Vol. XV. 

From the Society. 
JOUKN. E. O. S. I. — TOL. I. M 
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liverpool Proceedings of the Literary and PhiloBophical Society, No. 17. From the 

Society. 

Proceedings of the Liverpool Geological Society, Sessions 1-6. From the So- 
ciety. 

London.— Quarterly Jonmal of the Geological Society, Nos. 78-80. From the Society. 

Proceedings of the Royal Geographical Society, Vol. VIII., Parts 1-6 ; VoL IX., 

Part 1. From the Society. 

— Journal of the Boyal Geographical Society, Vol. XXXIII. From the Society. 

Notices of the Proceedings of the Royal Institution of Great Britain, Vol. IV., 

Parts 3, 4. From the Institution. 

Prooeedmgs of the Royal Society, Nos. 60-69. From the Society. 

• Report of the British Association, Newcastle-upon-Tyne, 1868. From the Asso- 



ciation. 
Journal of the Proceedings of the Linnaean Society, Vol VII., Part 28; VoL VIII., 

Parts 29-81. From the Society. 
-^ The Minbg and Smelting Magazine, Nos. 27-87. From the Editor. 

Proceedings of the Zoological Society, 1863, Parts 1-3. From the Society. 

Proceedings of the Geologists* Association, 1863-64. From the Association. 

. Journal of the Geologists* Association, 1864. From the same. 



Madrid. — Memorias de la R. Acaderoia di Ciencias, Ciendas Exactas, Vol. I., Parts 
2, 3 ; Vol. II., Part 1. From the Academy. 

Resumen de las Actas, &c., de la R Academia, 1861-62. From the same. 

. Libros del Saber de Astronomia del Rey Alfonso de Castilla, Vols. I., II. 



From the same. 
Manchester. — Transactions of the Manchester Geological Society, VoL FV., Part 18. 

From the Society. 
Milan ^Atti del Reale Istituto Lombardo de Sdenze, Vol. III., Parts 5-8, 15-20. ^ 

From the Institute. 
Montreal — The Canadian Naturalist and Geologist, and Proceedings of the Natural 

History So<aety of Montreal, New Series, Vol. I., Part 4. From the Society. 
Munich. — Sitzungs-berichte der E. Baierischen Akad. der Wissenschaften zu Miinchen, 

1863, VoL IL, Parts 2-4 ; 1864, VoL L, Parts 1-6; VoL II., Part 1. From the 

Academy. 
Neuchatel. — Bulletin de la Sod^t^ des Sciences Naturelles, VoL VI., Parts 2, 3. 

From the Society. 
Newhaven. — The American Journal of Science and Art, Nos. 109—118. From the 

Editors. 
Philadelphia. — Proceedings of the Academy of Natural Sciences, Parts 1-7, 1862. 

From the Academy. 
Proceedings of the American Philosophical Society, VoL IX., No. 70. From 

the Society. 
Plymouth. — Report of the Transactions of the Plymouth Institution, 1863-64. From 

the Institution. 
Quebec — Transactions of the Literary and Historical Society, 1868-64. From the 

Society. 
Stockholm. — Ofrersigt af E. Vetenskaps Akademlens Forhandlingar, 1863, Nob. 1-10. 

From the Academy. 
Toronto. — The Canadian Journal of Industry, Science, and Art, Nos. 49-54. From 

the Canadian Institute. 

■ Report of the Geological Survey of Canada up to 1863. From the Governor- 
General, Viscount Monck. 
Truro. — Journal of the Royal Institution of Cornwall, No. I., March, 1864. From the 

Institution. 
Vienna.— Jahrbuch der K. K. Geologischen Reichsanstalt, Vol. XIV., Part 1. From 

the Editor, Prof. Haidinger. 
Washington. — Report of the Smithsonian Institution for 1862. From the Institution. 
Zurich. — Vierteljahres-schrift der Naturfbrschenden Qesellschaft, 1861-63. From the 

Society. 
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PBB8BNTBD BY TBM AUTHOBS. 

Binney (E. W., F. R. S.)— Farther Obflervatioos on the Carboniferous Strata of Com- 

berland and Damfries. 

(W. 6.)— Bibliography of North American Concholog^. 

Blomstrand (C. W.)— Geognostlska Jakttagelaer under en Reaa till Spetabergen in 

1861. 
Delesse (M.) — Snr la Machoire Humaine de Honlin Quignon. 
Dickinson (J.^ F. G. S.) — On Modem and Scriptaral Geology. 
Eggleston (T.) — Catalogue of Minerals. 
Forchhammer (Pn^. G.) — Ueber die Ahlbildnng in Danemark, und den Campin Sand 

in Belgien. 

Die Juraformationen i det nordlige JyOand. 

-— — — Om Yandforende Lag i Almindelighed. 

Om Leiringsforholdene og Sammenscetningen af det nyere kridt i Danmark. 

Hull (B., F. G. S.) — On the New Red Sandstone and Permian Formations as Sources of 

Water Supply. 

Einahan (G. H., M. R. I. A.) — On Crannoges in Loughrea. 

On the Eskers of the Central Plain of Ireland. 

Morton (G. H., F. G. S.) — The Geology of the Country around Liverpool. 

Nordenskiold (A. £.) — Geologisk och Geognostisk Beskrifiiing bfyer Spetsbergen. 

Oldham (Thos., F. R. S.)— Memorandum of the Results of a Cursory Examination of 
the Salt Range in the Punjab and in Parts of Bumoo and KohaL 

Ramsay (Prof. A. C)— Address, Geological Society of London, Feb. 19, 1864. 

Sharswood TDr. W.) — Catalogue of Minerals containing Cerium. 

Winchel. — (A., State Geologist for Michigan), First Report of the Progress of the Geo- 
logical Surrey of Michigan. 

Description of Fossils from the Yellow Sandstone of Burlington, Iowa. 

„ „ from the Potsdam Sandstone. 

- „ „ from the Marshall and Huron Groups of Michigan. 
On the Saliferous Rocks of Michigan. 

On the Salt Manufacture of the Saginau Valley, Michigan. 

Description of Elephantine Molars in the Museum of the University. 

Wright (Thomas, M. A.), on the Early History of Leeds, in Yorkshire. 



1^0. lY. 

SOCIETIES AND INSTITUTIONS TO WHOM THE JOURNAL OF THE 
ROYAL GEOLOGICAL SOCIETY OF IRELAND IS SENT. 

Aberdbev, . University Library. 
AiBAHT, . . State Library, New York. 
Amsterdam, . Royal Academy of Sciences. 
Abtwebf, . Sod^ Palseontologique de Belgique. 
Belfast, . . Queen's College Library. 
Bebliii, . . Royal Academy of Sciences. 

German Geographical Society. 

German Geological Society, per Bessersche Buchhandlung, Behrenttr 
7, BerltH* 
BoLOONA, . Academia della Scienze dell* Istitnto. 
BoBDBAuz, . Imperial Academy of Sdenoes. 
Boston, . . American Academy. 

Natural History Society. 
Bristol, . . Institution for the Advancement of Science, Literature, and the Arts. 
BRiiNM, . . Naturforschende Verein. 
Brussels, . Academy of Sdences. 
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Caen, . . . 


Soci^t^ Liim^eniie de Normandie. 


Calcutta, . 


Asiatic Sodetj. 




PubUc Library. 




Geological Survey of India. 


Cambbidoe, . 


PhiloAophical Society. 




University Library. 




Royal Society of Science. 


Cork, . . . 


Queen's College Library. 




Royal Institution. 


Dijon, . . . 


Academy of Sciences. 


Dresden, . . 


The "Isis" Society, 


PUBMN, . . 


Royal College of Surgeons* Library^ 




Royal Irish Academy. 




University Library. 




Royal Dublin Society. 




Natural History Society. 




Ordnance Survey Library. 




Professor Sullivan, as Editor of the " Atlantis." 




Geological Survey of Ireland, 




Institution of CivU Engineers, 


Edinburgh, . 


Royal Society. 




Wernerian Society. 




Iloyal Scottish Society of Arts. 




University Library. 




Society of Antiquaries, 




Advocates* Library. 


Falmouth, . 


Royal Cornwall Polytechnic Society, 


Florence, . 


Sodety of Physics and Natural History. 


Galwat, . . 


Queen's College Library. 


Genoa, . . 


Society of Physics. 


Glasgow, . . 


University. 


Gottingen, . 


University. 


Halle, . . 


NatuTrforschende Gesellschaft. 


Hanau, . . 


Oberhessische Gesellschaft derNatur-und Heil-kunde. 


Hanover, 


Royal Library. 


Kilkenny, . 


Archaeological Society. 


KONIGSBBRG, 


KonigUch Physikalisch-Oekonomische Gesellschaft. 


Lausanne, . 


Soci6t6 Yaudoise des Sciences NatnreUes. 


I4EED8, . . 


Geological and Polytechnic Society of the West Riding of Yorkshire. 




Philosophical and Literary Society. 


Leipzk;, . . 


Royal Society of Sciences (Saxony). 

University. 

The Literary and Philosophical Society. 


Liverpool, . 




Historic Society of Lancashire and Cheshire. 




Geological Society, The Royal Institution, ColqnUt-ttrtft 


{iONDON, . . 


Geological Survey, Jermyn-ttreet 




British Museum. 




Society of Arts, John-atreet, Adelphi, 




Royal Institution, Albemarle-street. 




Royal Society, Burlington House. 




Geological Society, Somerset House, 








Royal Geographical Sodety, 16, Whitehall-place. 




Civil Engineers, Institution of, 25, Great George's-street, Westminster. 




Royal Asiatic Society, 5, New Burlington-street. 




Royal College of Surgeons, Lincoln* s Inn, 








AthensBum, U, Wellington-street, Strand, W. C. 
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Lt098, 



Madrid, . . 
Manchester, 

MEIiBOURSrS, . 

Milan, . . 
Missouri, . . 

MODENA, . . 

Montreal, . 
Munich, . . 
Neuohatel, . 
Newhayen, . 
Oxford, . . 

Paris, . . 



[Sec, R. a Christie.] 



London, . . Anthropolo^cal Society, 4, 8t, MartitCt-plaee, W. C. 

Mining and Smelting Magazine, 36, Canrnm-Btreet^ E, C. 

La Soci6t6 Imp^riale d' Agriculture, d^Histoire Natarelle, et des Arta 
Utiles. 

Soci6t6 Linntone. 

Academie Imp^riale. 

Academia de Ciencias. 

Literary and Philosophical Society of. 

Geological Society. 

Philosophical Institate of Victoria. 

Beale Istituto Lombardo di SdenzL 

State Snrvey and University, Geological Rooms^ Columbia^ U.S. A, 

Imperial Institnte of Science. 

Natural History Society. 

Royal Academy of Science (2 copies). 

Sod6t^ des Sciences Natnrelles. 

The Editors of SiUiman's Journal of Science and Art. 

Bodleian Library. 

Ashmolean Society. 

Ecole Polytechnique. 

Geological Society. 

L'Ecole Imp^riale des Mines. 

Institute of France. 

Biblioth6que Imp^riale. 

Jardin des Plantes, Biblioth6que. 
Philadblphia, American Philosophical Society. 

Academy of Natural Sciences, per Triibner and Co. 

Plymouth Institution and Devon and Cornwall Natural History Society. 

Yerein fiir Naturkunde. 

Literary and Historical Society. 

The Vatican Library. 

Academy of Science. 

University Library. 

Academy of Sdenoes. 
St. Petersburg, Imperial Academy. 

Central Physical Observatory of Russia. 

Russisch-Eaiserliche IGneralogische GeseDschi^ft. 

Royal Academy of Science, per Longman and Co., Patemosttr^row^ 
London; and Sampson andWallis, Stockholm, 
Strasbourg, . Soci6te des Sciences Natnrelles. 
Stuttgart, . Verein fiir vaterlandische Naturkunde. 
Toronto, C.W., Canadian Institute, per Thomas Henning,Esq. 



Plymouth, . 

presrurg, . 

Quebec, . . 

Rome, . . . 

Rquen, . . 
St. Andrews, 
St. Loins, 



Stockholm, 



TOXTLOUSB, 

Truro, 
Turin, 
Upsala, 
Vienna, 



Washington, 

Windsor, 
Zurich, . 



Academy of Sciences. 

Royal Institution of Cornwall. 

Royal Academy. 

Royal Society of Sciences. 

Imperial Academy of Sciences. 

Prof. W. Haidinger, of Vienna, as Editor of the " Jahrbuch der K. K. 

Geologischen Reichs-anstalt." 
Smithsonian Institute Library, per W. Wesley, Esq., 2, Q^em^9 Hm4 

Passage^ PaUmoster-roWy London, R C. 
The Royal Library. 
Naturforschende Gesellschaft. 
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MINUTES OF PROCEEDINGS FOR THE YEAR 1864-65. 



March 9, 1864. 
Gilbert Sanders, Esq., in the Chair. 

The minates of last Meeting were read, compared, and signed. Donations were an- 
nounced, and thanks voted. 

The following gentlemen were elected Members of the Society : — Emerson J. Rey- 
nolds, Esq., Booterstown; Fielding Scovell, Esq., Trafalgar-terrace, Monkstown ; 
George C. Gamett, Esq.. 6, Mountjoy-square, North; Joseph Wright, Esq., 39, Dun- 
can-street, Cork. 

The Rev. Dr. Hanghton brought forward a letter and specimens from J. B. Medli- 
oott, Esq., illustrative of the mode of formation of Granite veins at Sungrumpoor, in 
India: — 

" 1, Haatinfft-ttreetf Calcutta^ 21rf May, 1868. 

^ Mt Dbar Sir, — The specimen that I mentioned to yon in my last goes by this 
mail. If there be any who can still doubt the great influence of water in the production 
of granitic rocks, this example must, I think, decide them. I have never seen or heard 
of so strong a case of evidence for this mode of action : it will not fail to interest yoo. 
The specimen, which is about 1*5 inches thick, shows the entire width of a thin irregular 
vein, one side being only slightly reduced by weathering. The great part of the mass 
IB a dense limestone. A well-marked plane parallel to the flat sides, t. e, to the walls of 
the vein, divides the whole piece into two nearly equal portions. A slight gaping has 
occurred along this crack, as it might be from the shrinkage of the two sides of Limestone, 
and the interstices so occasioned are now filled by Granite, of fine grain and well com- 
pacted texture. I cannot pretend to say to what exact species or varieties the constituent 
minerals belong ; it is easy, however, to detect the shining facets of pink feldspar, the 
dark mica, and the quartz. The rock is in fact such as, according to our old notion^ 
we should have looked upon as of a decidedly intrusive type. 

*( The main part of the evidence lies, of course, in the gitemeut of the vein. Yon 
will find this described at p. 17, voL li., of the * Memoirs of Geological Survey, India.' 
The sketch there given will at least help you. It represents a junction of perfectly un- 
disturbed sedimentary rocks upon a denuded surface of crystalline rocks. Large angu- 
lar eUbrit of the latter is strewn over the contact surfinoe. The bottom 15 feet of the 
overlying rocks is of a very nondescript character. Its chief component is limestone 
of the same Und as that in the specimen. Through this are numerous strings and dis- 
continuous layers of finer granitic and trappean debris in various states of modifica- 
tion. The covering rock is flaggy sandstone. There is no approach to what is under- 
stood as metamorphism in these beds, and they are equally free from disturbance, the 
usual concomitant of metamorphism. 

" The condition of the crystalline rocks themselves is equally favourable to our 
case. Though thoroughly crystalline, they are not amorphous in the mass. Within the 
■mall span represented in the sketcli there are several well-marked varieties, and that 
observe a roughly bedded relation among themselves. None of these varieties are like 
that in the specimen. 

We now come to the vein. As represented in the drawing, it appears to be isolated 
among the crystalline rocks. The connexion that I have no doubt once existed with 
the andent surface of denudation was in the portion removed by recent weathering. 
The evidence for this free connexion rests not only upon the identity of the chief vein- 
stone with the covering rock, but also upon the frequent occurrence of rolled pebbles and 
grains in the vein. The whole, as it now exists, is probably a pseudomorph of a vein 
most likely of quartz, connate with the metamorphism of the lower rocks. 

" The inevitable conclusion from all these circumstances seems to me to be, that this 
thm fibre of true Granite was introduced last of all, subsequent to the desiccation of the ' 
limestone, and by means of free solution, aqueous or vaporous, at a low temperature. 
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Igneo-aqaeons plasticity is oat of the question ; the recognizable granite is in planes not 
more than the one-twentieth of an inch in the vein. Igneous fluidity is utterly impos- 
sible. The only supposition by which the correctness of my conclusion can be gainsayed 
is that this granite is the remnant of the original substance of the vein, and of which the 
limestone is now the pseudomorph. 

** A slight inspection of the specimen removes this doubt. The sharply defined separa- 
tion of the Granite and the Limestone shows plainly that there was a free surface of the 
limestone before the existence of the Granite.*' 

Professor Haughton would only add that the thin plate of Granite in the specimen 
was as true Granite as if it had been a mile thick, and was evidently not produced by 
igneous action. 

Mr. A. Montgomery read a notice of a new locality for the occurrence of Granite in 
limestone, near Bathfarnham (p. 15). 

The Chairman said, such specimens of Granite were not uncommon at Donnybrook, 
he himself had obtained a good many specimens from that quarter, some of them very 
large. The Granite found there manifested acurioustendency to decompose, or " slack,** 
on exposure to the air, in the manner Mr. Montgomery had described. He had seen 
large lumps of many pounds* weight become so soft that they would crush under the 
pressure of the foot. 

Mr. Scott observed that on the walls along the Floraville-road, from Donnybrook, 
several specimens of Limestone were to be found, containing not only Granite, but Mica 
Slate in lumps, disseminated through them. He believed that the quarry from which 
these had been taken was now worked out. 

The Chairman said that he had a large spedmen, obtained from thence about six 
months ago. 

Mr. Ormsby said that an essential constituent of this Granite Which occurred in th« 
limestone was kaolin from the decomposed feldspar, and also that the mass was sa- 
turated with carbonate of lime, so that it efiervesced when treated with acid. He 
thought an easy way of accounting for its decomposition was thereby afforded. He 
brought home a specimen of the Granite, from which he washed off a quantity of China 
day ; and on leaving it for a while, it became again covered with a quantity of the same 
substance. He accounted for this by supposing that the feldspar, while in a partial 
state of decomposition, absorbed a quantity of water from the atmosphere, became a hy- 
drated silicate of alumina, and burst. The theory of Mr. Sterry Hunt as to the decom- 
position of Granite, mentioned in his paper read last April, seemed particularly appli- 
cable to this sort of Granite, which was so much exposed to the action of carbonate of 
lime in solution in water containing free carbonic acid. 

The Secretary read a Letter from Professor Phillips, of Oxford, giving an account 
of some Granites of which he had sent specimens to the Museum of Trinity College. 
Among these was the Granite of Shap Fell, which was remarkable for the f&ct of its 
being generally distributed in boulders over the country, while the mass of the rock 
found intitu in the hill was only insignificant. The Granite was characterized by the 
presence of iron pyrites in it. 

The Chairman remarked that the fact of the existence of minerals, such as iron 
pyrites, which were decomposed by an elevated temperature, in Granite, had always 
been to his mind an insuperable objection to the supposition of the igneous origin of 
Granite. 

Mr. Scott then read a paper by Mr. Joseph Wright, of Cork, '* On a Palachinnt 
from the Carboniferous Limestone of Midleton, county of Cork** (p. 62). 

Mr. Daily, F. G. S., described the drawing of the specimen referred to by Mr. 
Wright, whidi was represented on the diagram illustrating bis own paper, and then read 
his own paper '*0n Some New Points in the Structure of Pakeehintu^ (p. 68). In 
allusion to Mr. Joseph Wright*s paper on a variety of Palackimt* eliiptieuM, Mr. Baily 
remarked that he did not consider the number of the columns of interambulacral plates 
sufficient for spedfic distinction, as he found certain spedes presenting a variation in that 
respect ; for instance, the type specimen of Pakee/dnut elegansj described and figured 
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by Professor M^Coy, has five rows of interambnUcral plates, whilst specimens of the 
same species in the Geological Survey collections have four rows only. An irregalarity 
also occurs in the arrangement and number of the plates in the magnificent specimen 
of P. wpharieus^ also noticed by Professor M^Coy, which was kindly lent for esdiibition 
at the meeting by the Rev. Mr. Fox, to whom it belongs. Mr. Baily, after giving an 
aoconnt of the leading characteristics of the order Echinoidea, in which the genus Pala- 
ehinuM is included, alluded to the diflerenoes between the Palieozoic Echinids and 
those of the more recent deposits and living forms, which he stated to consist in the 
presence of a much greater number of plates composing the test or shell, with other cor- 
responding differences in the details of its structure. He described Palachinw as having 
a range of from four to seven columns of the larger or interambulacral plates, whilst the 
Echini of succeeding periods and those at present living are confined to two columns 
only. Of the allied genus Arehaoddarit, which, like FakBchinug^ is for the most part 
confined to Carboniferous strata, only detached plates and spines have hitherto been met 
with, thdr pentagonal form indicating that this fossil urchin, like the Palachinusy dif- 
fisred from more recent examples of the g^up in the increased number of plates compos- 
ing its shelL In other respects it resembles the recent CidarU ; and as we see in F.alai' 
chinui the representative of the Eehinua of the present day, so Areh<eocidaris may be 
considered to be the prototype of Cidarit. We have here, however, no proof of degene- 
ration in the more complicated and elaborate arrangement of parts entering into the 
composition of these ancient Echinoderms, but, on the contrary, evidence of a higher or- 
ganization than prevails in any of the group from that period down to the present day. 
The discovery of the plates comprising the apical disc was made by Mr. Baily on his ex- 
amination of the fine series of PaUehinus in Sir Richard Griffith's collection. 

Mr. Scott said that they were very much obliged to Mr. Wright, who, he was glad 
to say, had been elected a member on that evening, for haying taken the trouble of 
coming up from Cork to lay this paper before them. It wss very rare to meet so per- 
fect a specimen of this fossil as that which Mr. Wright had discovered. As to the spe- 
cimen of F. spharictu to which Mr. Baily had referred, they were indebted, as Mr. 
Baily had said> to the kindness of the Rev. S. W. Fox, who, as was well known, had had 
it in his possession for many years, and valued it very highly, as it deserved. The So- 
ciety ought, therefore, to be very grateful to him for lending it to them. It was sup- 
posed to have been obtained from the Limestone of the county of Kildare, but that was 
not certain. 

Mr. Wright said, he was not all sure that the specimens which had only four rows of 
plates were of the same species with those that exhibited five rows. In recent Echini 
they only saw two rows. One lai^ species of Palachintu represented in the drawing 
showed six rows, and another seven rows. But those that had seven rows showed great 
irregularity in the arrangement, the number of bands on each side being unequal. 
There was the same irr^ularity in the specimen belonging to the Museum of Irish In- 
dustry. 

Mr. J. B. Doyle read a Paper "On the Occurrence of Knorria imbricaia in the 
Lower Limestone of Kildare" (p. 13). 

Blr. Baily stated that he believed the fine fossil plant which formed the subject 
of Mr Doyle's paper was Knorria imbrieataj described by Continental fossil botanists as 
Sagenaria ; its occurrence in the same quarry with the large bivalve shell, correctly 
identified by Mr. Doyle as Cyprina Egertoni^ was good evidence as to its being from 
Carboniferoua Limestone. Fossil plants similar to that brought before the notice of the 
meeting by Mr. Doyle had been collected by the Geological Survey from the upper beds 
of the Old Red Sandstone, and the Lower Carboniferous Shales and Sandstones. Its oc- 
currence in the Limestone had not, he believed, been before observed. 

The meeting then adjourned. 
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April 13, 1864. 
The President in the Chair. 

The minates of the last meeting were read, compared, and signed ; donations were 
mnnonnced, and tlianks voted. 

The President aonoanced that, as the change in the constitution of the Society which 
was announced on the notice paper for the evening might necessitate some slight change 
in the by-laws, he would request that any gentleman who had candidates to propose 
for the honour of Fellowship of the Society would mention their names, bo that they might 
be balloted for at the next meeting. 

The following names were then proposed : — A. Gahan, Esq., C. K ; H. Russell, Esq. ; 
R. T. Brabazon, Esq. ; R. Glascott Symes, Esq. ; and Sandford Palmer, Esq. R. H. 
Ellis, Esq., was proposed as an Associate. 

The President then called on Mr. Scott to read the Report from Council (p. 1). 

Mr. Ormsby then read his paper on <* A Polished and Striated Surface in the Lime- 
stone of Ross Hill, county of Gal way" (p. 18). 

Mr. Jukes said that the Society was indebted to Mr. Ormsby for the care with which 
he had investigated the subject^ to which his own attention had been drawn by Mr. 
Ormsby in the course of last winter. He had lately visited the locality himself, and he 
could only say that the phenomenon was much more striking on a large scale than could 
be supposed from the inspection of a hand specimen. Surfaces fifty or sixty yards in 
length were laid bare, quite smooth, and dipping at a uniform angle of about half a 
degree. These smooth surfaces had been •covered with clay, and their appearance was 
very different from that of surfaces which had been long exposed, showing how the 
erosive action of the air destroyed the markings of the direct action of ice. He (Mr. 
Jukes) did not know whether the polish was supposed to be produced by ice itself or by 
the clay beneath moving ice — an agency which would seem to him to have been neces- 
sary. At all events, from the gently undulating character of the country, it would seem 
that the ice did not belong to local glaciers, but more probably to a large sheet covering 
the whole sur&ce of the district. In connexion with this subject, he would mention 
that his friend. Dr. Melville, of Galway, had expressed the opinion that in the neigh- 
bourhood of that town they had the true " boulder clay" of Scotland, while in the ^st 
of Ireland the superficial deposit had been subjected to a considerable sifting action, 
which had changed its character. Tbe general opinion at the present day is, that this 
boulder clay is not aqueous drift, but consists of the debrit of rocks ground down on dry 
land. Not far from Galway he had observed a sandy clay full of boulders, so compacted 
together as to form a sort of conglomerate, in parts almost stratified, which had been 
probably formed by the pushing action of tbe ice slipping from the land to the sea. 

The Secretary read a paper by W. Harte, Esq., C. E., *^0n a New Echinoderm 
from the Yellow Sandstone of Donegal" (p. 67). The paper was illustrated by a care- 
ful drawing of the specimen on an enlarged scale, for which the Society were indebted 
to the kindness of Mr. Baily, who, on being called on by the President, observed, that 
in his opinion the fossil belonged to the genus Archaocidaris, but was certainly a new 
species. He was led to this conclusion from the fact that the whole family of the 
CidaridsB presented an appearance like that shown on the specimen — viz., that the 
plates exhibited one large tubercle. In the more recent specimens all the plates were 
tubercled, while in this Palaeozoic fossil the tubercles only appeared on a few of them. 
He would only observe, in conclusion, that the Society owed a great deal to Mr. Harte, 
by whose care and diligence this fossil had been discovered and laid before them, like 
many others which they had received from the same locality within the last few years. 

Mr. Emerson Reynolds then read a short communicatiou upon '^Thalliferous Pyrites^ 
from Ballydehob, county of Cork." He said that he had examined several Irish ores for 
this element since he had laid his last notice on this subject before them in 1868, but 
that the present specimen was the only one in which he had succeeded in discovering 
thallium, and here only in small quantity. 

The President remarked that, as Mr. Reynolds had kindly brought apparatus for 
exhibiting some experiments with spectral analysis, it would be better to adjourn the 
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meeting at oooe, so as to afford the Fellows and rislton an opportanitj of leaTing their 
seats to see the experiments. 

The meeting was accordingly adjourned, and the gentlemen present spent some time 
in examining the apparatas, &c., and seeing the spectra afforded by some of the rarer 
metals. 



Mat 11, 1864. 
RoBBRT Callwell, Esq., in the Chair. 

The minutes of the last meeting were read and confirmed, donations announced, and 
thanks voted. 

The ballot wa.s then opened for the election of Fellows and Associates, and at the 
oonclasioD of the voting it was announced that the following had been elected Fellows : — 
A. Gahan, Esq., C. K, Ouiagb, County Surveyor of Tyrone; H. Russell, Esq., Sim- 
mon8*-court ; K Glasscott Syraes, Esq., Geological Surrey, Ireland ; and Sandford 
Palmer, Esq., Roscrea. K H. Ellifl, Eisq., was elected an Associate. 

Mr. George B. Bradahaw, of 20, Hard wick-street, and Mr. C. R. C. Tichbourne, of the 
Apothecaries' Hall, were uominat»l as candidates for election at the next meeting. 
• Dr. Macalister read a paper on a specimen of Ulodendron from the Hurlet coal-field, 
near Paisley, Renfrewshire (p. 16). 

The Rev. Dr. Haughton said that Mr. Macalister showed him the specimen in ques- 
tion shortly after he had decided on bringing it before the Society, and he told him that 
he was certain that it was the Uhdendron of Lindley and Hntton ; but that with respect 
to the large circular radiating scars on the plant, he did not think anybody knew what 
they were. Whether they were fructifying cones, which had been crushed down by 
chance, at right angles, on the stem, so as to produce a circular impression, or some un- 
known and undescribed form of vegetation, it was impossible to decide. They appeared 
at irregular intervals on the stem. The only markings on the stem itself by which the 
plant could be distinguished from the Lepidodendra were a characteristic and decided 
difference. The markings were not lozenge-shaped, Imt rounded off at the top, and thus 
presented an appearance which at once distinguished them from the ordinary Lepido-- 
dendra. He had no doubt, from the appearance of the scars, that they were those of 
the upper part of the stem, near the fructifying portion of the plant One of the points 
to be discovered was, why they should bear such an excessive proportion to the diameter, 
for they were sometimes one-third of the whole diameter of the plant They were under 
obligations to Mr. Macalister for bringing the fossil before them. 

Mr. Baily. — With regard to the fossil plant noticed by Dr. Macalister, it was not 
an unusual occurrence for plants of this character to present a different arrangement of 
markings where the bark was removed from those on the external surface. This pecu- 
liarity, being well known to fossil botanists, is accurately represented in the figure of this 
species given by Brongniart in his " Yegetaux Fossiles," plate 19, vol. ii., where it is 
placed under the genus Lepidodendron, Dr. Hooker, also, in the '* Memoirs of the Geo- 
logical Survey of Great Britain," vol. ii., part 2, expressly alludes to this fact as consti- 
tuting one of the difficulties attendant upon the correct specific determination of fossil 
plants. That eminent botanist, in his observations upon the genus Ulodendron^ in the 
same memoir, states that its internal structure corresponds very nearly with Lepidoden- 
dron, although externally it differs from any known recent or fossil plant He stated 
that he considered such specimens as that brought before the meeting by Dr. Macalister 
to be very useful in serving to check the tendency to the multiplication of species to which 
all palaeontologists are liable. 

The Rev. Maxwell Close read a paper ^* On the Greneral Glaciation of the Rocks in 
the Vicinity of Dublin" (p. 3) 

The Rev. Dr. Haughton said, this was not the first time that the Rev. Mr. Close had 
brought the subject of his paper before the Society. He was peculiarly known as an 
explorer in that interestmg and important branch of geology ; and he had added con- 
siderably to their obligations to him by his contribution to their proceedings of that 
evening. The care, labour, and observation required to work out the highly interesting 
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paper, of ^rhich he bad given them an abstract, would be appreciated by every person 
who had to work out a similar problem in such a large district Mr. Close had made 
out his case satisfactorily with regard to the principal points which it was important to 
establish. All the details which he had sketched with so much minuteness of descrip- 
tion, showing the general direction of the currents of water, ice, or glacier — for what it 
was, he admitted, he considered to be an open question — ^and the markings on the rock 
from the westward, which afterwards branched off in north-eastern and south-eastern 
directions respectivdy from the Leinster hills, were of great and permanent value ; and 
he hoped they would be allowed to publish a map contiuning the result of the obser- 
vations wliich he had made. With regard to the cause of those markings on the rock, 
he was sure that jm observer like Mr. Close would excuse his differing from him in some 
respects, for he thought that it was a matter not so easQy established. There could be 
no doubt whatever that the facts Mr. Close had bronght before them could be fully and 
satisfactorily explamed by the hypothesis of solid ice, and perhaps it was the correct 
explanation of the phenomena. One point in the paper had struck him as confirming 
observations of his own, and also observations which had been laid before the Society by 
their Vice-President, Mr. Kelly — namely, the detailed and accurate statements which it 
contained as to the height at which these remarkable traces were to be found. He was 
not before aware that these groovings and marks in the rock could be fixed in altitude 
so precisely as Mr. Close had done. His own observation of the mountains about Dub- 
lin, together with those of Mr. Kelly, had led him to the conclusion that 1200 feet was 
the fixed level at which large masses of gravel, decidedly drift, were deposited on the 
sides of the hills. They might find occasional pieces of rock, as Mr. Mallet mentioned 
in a paper before the Society many years ago, at high elevations ; and the same ap- 
peared to be true from Mr. Trimmer's observations of the mountains of Wales. He 
(Dr. Haughton) had great reluctance in theorizing as to these markings or groovings. 
They were very well described by the term ** glaciations," used by Mr. Close. The 
commonly recdved theory was, that they had been produced by ice. The argument 
that fioating ice, though it might groove a rock up-hill, never would do so down -hill, 
seemed to be conclusive as against the application excluaively of the theory of floating 
ice to the explanation of these phenomena. Many years ago Mr. Mallet brought 
forward a theory which he thought was capable of explaining many of those groovings, 
viz., that the body of the land rose, covered with mud, from the sea level, and that 
the mud slipped on the surface of the land in a direction determined by the contowr 
of the surrounding valleys and mountains which were submerged. Ii was well 
known to engineers that mud or gravel would, for obvious reasons, stand under water 
at a much higher slope than either would remain at in air. Therefore, the moment the 
land rose above the water level, the large mass of gravel and mud lying upon it took a 
smaller slope than it had before, and slipped downwards. Therefore he thought the 
question an open one, as to whether these groovings had been caused by ice, or by slip- 
ping mud. Mr. Close would excuse him for saying that he thought there was some- 
thing very hard to conceive in such an extensive and universal mass of ice as he de- 
scribed covering the country. He was one of those who believed that the great majority 
of the climates that had preceded our present climates were much hoHer than it. In- 
dividually he was strongly inclmed to the theory of mud glaciers, as propounded by 
Mr. Mallet, verMut the theory of universal ice; in fact, he did not believe in the " univer- 
sal ice" theory of Murchison, Agassiz, and the others who had followed the originator 
of it. 

Mr. Kelly said, he was hardly prepared to say much on the subject of these scratch- 
ings or groovings. His attention was directed at one time to the gravel which lies on 
the northern face of the Dublin mountains ; and having traced as accurately as he 
could the different heights at which the gravel was found, he discovered some interesting 
things. One of these was, that there were places at which there was no gravel at all 
at a height of 800 or 400 feet, while in other places there was a great quantity of gravel 
at a height of 1200 or 1800 feet. As for the scratches in question, he did not know 
what to make of them. The rocks about Dunshaughlin were black shale, very soft, and 
covered with drift ; the country was a fine grazing one, and he did not see any scrapings 
there. 
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Mr. Clofle. — It is the snrface of the country that is moulded in ridges running from 
N.W. to S. E. 

Mr. Kelly said he could not bring himself to believe that ice would dimb up a bill. 
He thought some of the little scratches might have been done by ice, but he did not 
think the Scalp ever was. He thought it and the Glen of the Downs had been caused 
by some power far greater than ice. 

A Fellow asked did Mr. Close suppose that the glacier rose over the Three Rock 
Mountain. 

The Rev. Mr. Close said, he believed it must have gone through the passes of Bally- 
brack and GlencuUen, but not higher. It had certainly climbed up Shankill. A 
glacier 2000 feet thick could readily have accomplished what was required, as was 
proved by the appearances on Scotch and American mountains. 

The Rev. Dr. Uaughton exhibited and explained two fine fossil specimens of 
PlerypotuM, He had obtained from the Museum of Trinity College that which was now 
the second best specimen of this fossil in the world. It had been the best, and had oc- 
cupied a place in the British Museum until it was supplanted by a superior one. 

The Society then adjourned. 



June 8, 1864. 
The Rev. a Hauohton, M. D., in the Ciiair. 

The minutes of the last meeting were read, compared, and signed, donations an- 
nounced, and thanks voted. 

The ballot for election of Fellows was declared open. 

Mr. R. S. Reeves, one of the Honorary Secretaries, read Mr. Harte*s paper ** On the 
Physical Features of the county of Donegal" (p. 21). 

At the condusiou of the paper, which was received with marked approbation, the 
Chairman said that he regretted very much Mr. Harte^s absence ; for he was sure the 
gentlemen present would have derived additional benefit from the paper had the author 
read it himself, his professional duties giving him the advantage, on account of his inti- 
mate and accurate knowledge of the county of Donegal, on the geology of which no gentle- 
man in the Society was more competent to ofiTer an opinion ; that his own knowledge of 
Donegal was only general, and he did not remember to have ever seen the submerged 
bog ; but, nevertheless, he did not entertain the least doubt as to the accuracy of Mr. 
Harte*s observations. He understood that Mr. Harte had delayed sending that paper, 
in order that he might have the opportunity of testing the accuracy of his sections, by 
taking the levels with the spirit level. He could not refrain from remarking that the 
county of Donegal is scored with valleys from N. E. to S W., and even the granite is 
split by a great valley ; and these valleys do not correspond with the valleys of denuda- 
tion in other parts of Ireland. Some of these valleys terminate abruptly on reaching 
the sea, where they end in gently sloping masses of gravel and sand. Connected with 
this he had made some y&ry curious and interesting observations, which at first sight 
appeared to throw light on the glaciation or scoring of rocks. Presuming that there 
were but two theories of glaciation received nowadays by geologists, it was still very 
curious that this phenomenon of the abrupt termination of valleys could be explained on 
either hypothesis ; for, if the scoring be due to the action of ice, the ice would float as 
soon as the glacier reached the sea, so that the land would be relieved of the great pres- 
sure, and the erosive force of the ice destroyed. If, on the other hand, the scoring be 
due to the motion of mudbanks slipping off the land as it rose out of the sea, it is evident 
that, as soon as the elevating action ceased, the scoring would cease too, at a height 
close to that of the present sea level. Thus we see that the results would be the same, 
although the action would be somewhat different 

The Rev. Mr. Close said, the phenomenon of the rock-scoring or glaciation in the 
neighbourhood of Dublin was somewhat different from that observed by Mr. Harte. He 
considered the glaciation described by Mr. Harte was posterior to and more local than 
that observed and described by Mr. Bryce in the Proceedings of the Society, and subse- 
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qnently observed by himself; but he had seen examples of the former in the lowlands 
near Dublin. 

Mr. Bowan made a few observations on the subject of the paper ; and, the ballot being 
closed, the following gentlemen were declared unanimously elected as Fellows of the 
Society : — G. B. Bradshaw, Esq., 20, Hard wick-street; G. K. G. Tichbourne, Esq., Apo- 
thecaries* Hall; C. W. Bateman, Esq., 71, Bathmines-road. 

The Ghairman, in adjourning the meeting, said that he hoped that the dignity which 
had been conferred upon the Society during the past year would not be any impediment 
to its advancement and popularity, but that, on the contrary, it might stimulate them 
to renewed exertions. He hoped they would not be led away from the study of really 
useful geology to that of mere fantastic theories, which save a great deal of trouble some- 
times, but which really advance the science very little, if they do .not actually retard it. 

The meeting then adjourned till the second Wednesday in November. 



November 9, 1864^ 
BoBEBT Gallwell, Esq., in the Chair. 

The minutes of the last meeting were read, compared, and signed. The donations 
were announced, and thanks voted. 

Mr. Scott said, the first business was to submit a Beport from the Gouncil, relating to 
the changes in the by-laws which bad been rendered necessary by the recent changes 
in the constitution of the Society. When it was announced in April last that the Society 
had been constituted '* The Boyal Geological Society of Ireland," a reference to the 
Gouncil became necessary, in order to see whether any changes should be made in the 
by-laws. A sub-committee was appointed, which presented to the last meeting of the 
Gouncil a Beport, which was to the following effect ; — 

" That the Society be recommended In future, 

** 1. To change the 10/. life composition into ten guineas. 

" 2. To change the 5/ life composition into five guineas. 

*^3. To change the 1/. and 10s. subscriptions into guinea and half guinea subscrip- 
tions, and the 11. admission into one guinea. 

'* 4. That the election of Fellows shall take place at the February meeting, with 
power to the Council to order a supplementary election at the June meeting. 

" 5. That not more than ten Fellows be elected at the February meeting, nor more 
than five at the supplementary election in June." 

The above recommendations, if carried out, would not in any way affect the existing 
Fellows. Any person who had entered the Society upon the understanding that he was 
to pay 1/. a year would continue to enjoy that privilege. But any gentleman who 
should be admitted after the passing of the resolutions now about to be proposed would 
have to pay one guinea entrance fee, and one guinea subscription. The election to the 
Fellowship would take place only twice in each year ; but undergraduates would be ad- 
mitted as before, and no change would take place in the rate of their subscriptions. He 
therefore moved that the above recommendations be adopted. 

Mr. Doyle seconded the motion, which passed unanimously. 

The following gentlemen were admitted associate members: — Mr. J. P. Wall, 
16, Trinity College; Mr. J. E. Gore, Merrion- square; Mr. Frederick A. Butler, Bath- 
mines. 

Mr. Scott stated that the "Journal" of the Society for last session was ready, and would 
immediately be distributed to all members whose subscriptions were paid up for 1864. 
It finished the series often volumes of the ^* Journal" of the Society under its former name; 
and the publication would be continued, with a slightly varied title. 

The Secretary read Mr. Foot's paper "On a recent Erratic Block" (p. 32). 

Mr. Close observed that instances of recent glacial action similar to the above had 
been described by the late Hugh Miller as being of not unfrequeut occurrence in the 
northern part of Scotland, and that it was interesting to see that similar facts had been 
observed in our own country. 
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The Chairman said, that he regretted to have to annoance that the author of the 
next paper (Professor Uangbton) bad been uoavoidably compelled to leave town ; how- 
ever, Mr. John Kelly had furnished them with a paper, containing his views on ** The 
Doctrine of Characteristic Fossils ^ (p. 84), which was read by Mr. Scott 

Mr. Baily said that he did not think it right that such sweeping assertions as were 
made in the paper against geologists and palssontologists should remain unanswered, as 
he considered the conclusions with respect to the fossils arrived at by the anthor of the 
paper had been derived from insufficient and erroneous data, and therefore did not give 
anything like a fair result for such comparisons and deductions as he had made with 
regard to what he considered to be the true nomenclature and position of certain rocks 
which had been referred to the Carboniferous, Devonian, and Old Red Sandstone forma- 
tions. With respect to Mr. Kelly ^s statement as to a falling off in the estimation in 
which certain fossils called characteristic had been held as a means of identifying the 
true position of strata, Mr. Baily maintained that no such decrease in their value in 
that respect had occurred, particular species and groups of species being stiU charac- 
teristic of certain formations and their minor divisions. The advance made in our know- 
ledge of these extinct forms and their true relations shows that, as in all other depart- 
ments of nature, there are no hard lines, but a blending off or gradual passage of one 
form into another, so has it been in former periods of the world's history ; and although 
some of the connecting links have yet to be discovered, there are evidences of the series 
of rocks having passed gradually one into the other, with a corresponding graduation 
and blending of the life of the period, and that such was, in all probability, the case 
between the Carboniferous and Old Red Sandstone, some of the rocks in dispute, which 
had been termed Devonian, being merely transition or passage beds between the two 
formations. 



December 14, 1864. 
The President in the Chair. 

The minutes of the last meeting were read, compared, and signed, donations an- 
nounced, and thanks voted. 

Mr. Goodwin White, of 48, Harrington-street, was admitted an Associate. 

The Rev. Dr. Hanghton read his paper *^ On the Geology of some of the Western 
Islands of Scotland" (p. 28). 

Mr. Baily said that, as Professor Haughton had been kind enough to allude to him, 
he would make a remark on the fossils. He drew the fossils of these islands originally 
for Professor Forbes, and he also drew them for the Duke of Argyll, and the drawings 
are published in the ^* Geological Journal." The value of these fossils was greater than 
perhaps one might suppose, because the Western Islands presented certain evidences of 
the existence of Oxford clay, and the same clay occurred no nearer, in England, than on 
the coast of Yorkshire. This showed the value of characteristic fossils. One little fos- 
sil in the slab before them enabled him to distinguish it as being Oxford clay. It was 
the only fossil found in that clay, or it was at least the fossil which was most abundant 
in it. He thought the contribution a most valuable one to their knowledge of the 
Western Isles. They had previously had no evidence of the existence of Oxford day 
there except the fossils mentioned by Professor Forbes, which were fresh- water fossils. 

The Chairman observed that a high value belonged to the Azoic portion of the 
paper, and especially the discovery of the rock which connected the old world with the 
new. In reference to the curious little arm of the sea (lioch Scavaig) which Professor 
Haughton had described, a friend of his. General Sabine, the President of the Royal 
Society, observed a very singular physical phenomenon on entering that loch at night. 
There was an aurora borealis, and he distinctly saw the auroral streams issuing from the 
Syenitic rock — an appearance which he was enabled to confirm by changing his place. 
If this should be established as a fact, it would throw a flood of light on a very obscure 
question. 

The Rev. Dr. Haughton said, he had omitted to state that the geology of the islands 
in question derived an additional interest from the observations of General Sabine, to 
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which the Chairman bad just alladed, as to the magnetic properties of the rocks. The 
Labradorite and Augite rock of Skye contained a large quantity of magnetic iron of a 
high specific gravity, and which, as he had mentioned, resembled the syenite of Donegal. 
Colonel Sir Harry Jones, who, as head of the Royal Engineers, had been engaged in in- 
vestigations fur the purpose of comparing the measured arc of the meridian in England 
with arcs measured in France, Prussia, Russia, and Italy, told him that, on approaching 
Aberdeen, a deviation of the plumb line occurred, which be was quite unable to explain. 
He showed him a specimen similar to the rock now on the table, which contained a large 
quantity of magnetic iron, and stated that he believed it extended in a broad band 
through the North of Scotland. It had a specific gravity which was very high, and 
capable of influencing both the magnet and the pendulum. There were no questions of 
greater interest in connexion with the theory of the earth than those which were opened 
up and explored by such investigations conducted for the purpose of measuring the arcs 
of the meridian. Professors Maskelyne, Hutton, and Playfair had been completely 
baffled in their investigations in connexion with the mountain Schiehallien. He be- 
lieved the cause of that to be that they had omitted to take into account rocks of excep- 
tional density, and had in consequence estimated the density of the mountain too low, 
and accordingly derived too low a density for the earth. There was reason to think that 
rocks of the character just alluded to ran through Schiehallien. Corrections by modem 
physicists of their observations went to show that, if they had known what the real 
weight of Schiehallien was, they would have got at the real specific gravity of the earth. 
From observations which he himself made at Loch Scavaig with a pocket compass and 
also with the compass of the yacht, he was perfectly satisfied that the mountain was what 
an ancient mariner would have called a loadstone, which was due to the large quantity 
of magnetic or titanic iron in it. 

The Chairman observed that General Sabine, Professor Phillips, and himself, while 
engaged in the magnetic survey of the kingdom, made observations and calculations 
which, when collated, went to show that the magnetic disturbance in England — in which 
country sedimentary rocks are the most prevalent— was least ; that that in Ireland was 
next ; and that in Scotland was the highest of all. 

Mr. Onnsby said. — I had the pleasure of taking a yachting excursion to the Western 
Islands of Scotland in the summer of 1863, and visited many of the places just men- 
tioned by Professor Haughton. In his paper. Dr. Haughton told us that it has been re- 
marked that many of the islands are formed of Secondary or Tertiary rocks, covered with 
a layer of trap or basalt, as is the case in the county of Antrim. This is to be seen in 
a very remarkable manner in Eigg, a small island l>ing between Mull and Skye. 
The base of the island is formed of soft clay and amygdaloidal trap ; these cover a layer of 
Oolitic shales, containing the rare fossil, Pinitet EggienM^ and the whole is covered with 
a towering mass of porphyry, rising to a height of 1300 feet above the sea. This con • 
firms to some degree Professor Forbes* theory, that the igneous rocks of the Scotch islands 
have been poured out at widely diffierent times, from the older to the more recent periods. 
The amygdaloidal base of the island is penetrated by some curious dykes of *■*■ pitch- 
stone," one of which is very peculiar. It consists of two distinct veins, one black, and the 
other whitish ; and when these meet, the rock assumes a green colour, and looks like a 
mass of common bottle slag. This trap is very soft; and consequently all along the sea- 
beech is hollowed out by the waves into huge dark narrow-mouthed caverns. A very 
interesting story is connected with one of these caves. In the reign of Mar}' Queen of 
Scots, the M^Leods of Skye and the Eigg men were at war with each other, and the 
Skye men came to attack Eigg. The unfortunate inhabitants fled for refuge to one of 
these caves, and being discovered by leaving some footprints on the snow, were all smo- 
thered together by their enemies. Sir Walter Scott tells the story in his poem, ** The 
Lord of the Isles.** To the west of this district we find more aqueous rocks. A broad 
band of Sandstone, apparently Triassic, rises up, overtopped in some places by Liassic 
Shales. Along the shore the Sandstone is most disintegprated, and forms a dear white 
sand. This is called by the inhabitants the ** singing sands,** from the fact that when 
they are struck by the foot they emit very singular, almost musical, notes. The noise 
seems sometimes to be like the sound of an iBolian harp, but reminded us more of the 
squeaking of a flock of young turkeys. There are but two other known places in the 
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world where aimiUr singing sands are to be met with — one is in Arabia Petnsa, and the 
other on the borders of Thibet and Tartary. Farther west lie Liaasic loc^s. In some 
bonldeia lying over them Hogfa Miller foond, some years ago, a number of Saorians* 
teeth, but lately entire specimens have been obtained from the shale, some of which are 
to be seen in the Museum of the Glasgow Unirersity. 

Hie meeting then ad jounied. 



Jasuabt 11, 1865. 
The Presidbrt in the Chair. 

The minutes of last meeting were read, compared, and signed. Dcmatioos were 
aanonnced, and thanks voted. 

Mr. Bobert H. EUis was dected an Assodato of the Society. 

Mr. Soott, as Hon .Secretary, read a paper by Dr. Lander LUidsay, ** On the Geology 
of the New Zealand Gold-fidds'' (p. 49), and the following extract from the report of Dr. 
Hector to the Boyal Commissioners of the New Zealand Exhibition : — ^* The mineral wealth 
of some parts of the province of Auckland is well ascertained. The copper mines at 
Kawan and Barrier Island were at one time worked to some extent, and, though now 
abandoned, they could be easily represented in the Exhibition by suitable specimens and 
pUins of the workings. Through the attention of the Government, I was enabled to 
pay a visit to Coromandel, and to examine the auriferous district there. Although 
belonging to a very different cbss of diggings, as regards extent, from those we are 
accustomed to in Otago, they have yet proved highly remunerative to some of the 
parties who have worked them steadily, and especially where they have avoided launch- 
ing into the reckless prospecting schemes which appear to have been too frequently 
adopted, and which I have no doubt, by the want of success, have caused the real value 
of the auriferous lands to be much underrated. Gold was first discovered in the year 
1852, but it was not till ten years afterwards that it was worked in earnest The for- 
mation does not resemble anything in the south of New Zealand, but is analogous to the 
Grass Valley district, in California, and Woods Point, in Australia. The superficial 
drifts are here almost wholly wanting, and in a very short time the small quantity of 
alluvial gold that was to be found in the bed of the stream was washed out It is a 
most delightful district, bordering on a land-locked harbour, where, owing to the facili- 
ties for procuring food, if gold were plentiful, a digger's life would be luxurious. During 
the first rush of population to this place several townships were laid out, and the land 
was readfly bought Now, however, the white population is only 300 persons, of whom 
eighty-one held miners* rights during the past half year. The native adult population 
numbers 340. Excluding the yield from the alluvial diggings) the quantity of gold 
which has been extracted from the nefy during the last two years amounts to 8422 oz. ; 
but of this 7800 oz. have been obtained by two companies lUone. One of these, known 
as No. 5, has now divided among the shareholders the sum of £11,050 sterling, with- 
oat having ever made any call ; the expense of working and management, amounting to 
£3000, has been Invariably paid by the yield. The same auriferous rocks that occur in 
the neighbourhood of Coromandel extend for an unknown distance in a southerly di- 
rection, but the present native disturbances have hitherto prevented the examination of 
the oountiy.*'--iiVoin the LytteUon Times, Oct. 13<A, 1864. 

The Chur was here vacated by the Rev. Dr. Lloyd, who was obliged to leave^ and 
was taken by the Rev. Dr. Haughton. 

Mr. Gilbert Sanders said, he thought it not out of place on that occasion to offer a 
few words in reference to the gold valleys of the county of Wicklow. They had much 
more interest in them than in those of New Zealand, although he was sorry to say that 
the former fields were as yet not quite so productive as those which had jast been de- 
scribed. He had not prepared a formal paper, but would simply describe the proceed- 
ings of the Carysfort Mining Company, who had at present the working of the Wicklow 
Gold-fields. The geology and the mineralogy of that entire district, and more especially of 
the gold valleys, had been so fully described by many geologists, that it was unnecessary 
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to speak of them ; bnt the fact was, that he might adopt the geological descriptions 
contained in the papers just read as applicable to the Gold-fields of the county of Wicklow. 
The parallel between the two districts was so complete, that he coold almost fancy that 
the gentleman who described the New Zealand districts had never stirred beyond the 
Talley of Groghankinsella. It was a ung^lar thing, that at the antipodes of the world 
there should exist two Gold-fields agreeing so closely in their geological relations. 
The object of the Mining Company in their explorations was to discover if there were 
in existence, at or near the surface of the ground, a vein of quartz or other mineral from 
which the gold that was now distributed over the surface of the land originally ema- 
nated. They had examined the rock wherever it was laid bare by nature, and had in- 
spected numerous veins of quartz; they bad blasted portions of rock, and had crushed 
the quartz. Some of the more promising lodes of quartz had been pierced by shafts of 
a couple of fathoms deep. As yet, however, no stone containing gold had been found in 
the Groghankinsella district — that is, nothing which could be properly called a vein of 
gold-bearing stone. The searches which had been made into the deposits in the valley 
showed a wide distribution of the particles of gold. Of those partides which could be 
called nug^ts the larger were found at the upper parts of the streams towards their 
sources ; and as they descended the streams, the particles became much more minute. 
That was not, perhaps, an absolute rule, bnt was generally the case. From the facts 
which had been brought to light — from the examinations which he had himself made, 
and from the reports which he had heard from others, he had no doubt whatever that 
the original source of the gold was high up towards the sources of these streams. It 
was reasonable to suppose that the smaller particles should be more easily swept down, 
while the larger masses would hold their position amongst the rocks during a series of 
ages. Ther^ore they should look for the original source of the gold, not in the valleys 
below, but in the upper part of the Groghankinsella mountain. The papers which had 
been read described the gold of the districts referred to in them as found for the most 
part in metamorphic slates, such as the Silurian slates of the county of Wicklow. Amongst 
such slates in that county they found gold deposited. The Auckland gold was said to 
be met with in the chinks of rock where the edges of that rock protruded through date. 
They found in Wicklow no quartz bearing gold ; but they did &nd there gold carrying 
portions of quartz with it. It was to be supposed that that gold came from a quartz 
vein. He had seen many specimens of gold containing quartz, but he had never found 
there any masses of quartz with gold imbedded in them, such as were found in other 
parts of the world. They had examined a great many of the quartz reefs, of which there 
were an immense number running through the slate across the valley, and in no instance 
yet had they discovered gold in those reefs. Yet it was impossible to imagine that the 
gold could be anywhere except in those quartz reefs. At the time the Government 
worked the district, their engineers were of the same opinion, and examined a great many 
of those reefs. They ran an adit of 120 fathoms, which he had been in, and which cut 
through not less than from 50 to 60 quartz veins, some of them of from a foot to two 
feet in breadth, but not one of these had yielded the smallest particle of gold that he was 
aware of. The question was, how was the presence of gold in the Groghankinsella val- 
ley to be accounted for. Dr. Lindsay stated that at the Auckland Gold-fields they had 
spent £2000 in collecting £1100 worth of gold. The Mining Gompany had spent some- 
thing more in proportion in collecting gold in the county of Wicklow; notwithstanding 
that, they bdieved that the indications afforded there fully warranted the directors in 
pursuing their investigations. Hitherto the gold found in Wicklow had been found in 
tiie streams, or taken from the washings of gravel, or " dirt" as the miners called it The 
company had <* costeened"* the surface of the mountain to a considerable extent, but up 
to the present they had not succeeded in discovering the lode from which the gold origi- 
nally proceeded. In working at the lower portions of the rivers they had sunk shafts 
under the soil to the rock below, and had from thence collected gravel, from which gold 
had been washed out. Lately a discovery had been made on their property of a very 
large " gossan'* lode. This was a lode which he believed must have at one time con- 
tained gold, but the gold had been washed out, or otherwise eliminated during a long 
course of ages, leaving nothing behind except an ochreous matter. The paper, treating 
of the Auckland fields, stated that magnetic iron was also found there. It was a re- 
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miurkable fiict that iron sand of a aimilar description, and perfectly magnetic, also ex- 
isted in the county of Wicklow. Mr. Sanders showed some of this sand, which had been 
talcen from the washings there. It was sUted in *' The Field" of the 7th of the present 
month, that no gold had been foand in Ireland, and that the gold used in the manufac- 
ture of the antique Irish ornaments, which were preserved in museums, was brought here 
by foreign merchants, who took in return for It the inhabitants of the oountr}% who were 
sold to them as slaves by the lords of the soiL In reply to, and in contradiction of this 
statement, he had only to exhibit the result of a smelting which he bad himself made. 
This, he stated, had been obtained from Csrysfort materials. It will be remembered 
that a mass of gold was shown by Mr. Sanders at the last meeting of the Carj-sfort 
Mining Company. The mass now exhibited was the additional result obtained from 
operations which Mr. Sanders then stated that he had not had time to fioish. It was 
valued at about 120/. Mr. Sanders, in conclusion, mentioned that tin, lead, and copper 
were also found in the Wicklow valleys. 

Mr. Scott exhibited a nugget and a model, the former of which had been taken from 
the Wicklow district in the year 1796, shortly before the breaking out of the rebellion. 
The '' model" is a gilt leaden image of what was the largest nugget of rolled gold ever 
found in Europe. It weighed 22 ounces, and had also been found in Wicklow. 
Several other models of the same nugget are preserved in different museums. I'he smaller 
nugget, which is a genuine sample of the Wicklow gold, now belongs to the mineralogical 
collection of the Royal Dublin Society. It consists of a mass of gold through which a 
vein of quartz runs, and was found by Mr. Scott to weigh 1500 grains. 

The Chairman said, he regretted that Dr. Lloyd had been obliged to leave, as it was 
his intention to have stated some views entertained by his father respecting the Wicklow 
gold mines. {See First Annual Address to the G. S. D., p. 16.) Dr. Lindsay, of 
Perthshire, whose paper on the New Zealand Gold-fields the meeting had heard, had 
desired that his paper should be brought before the Irish Geological Society, because he 
considered that the Gold-fields of New Zealand bore a more striking resemblance to those 
of the county of Wicklow than any others that he was acquainted with. 

Mr. J. Knight Boswell said, that the failure of the Government effort to find goldin 
the county of Wicklow, in 1796. was no reason why the present mining operations 
which were conducted there for that purpose should not be persevered in. It was many 
years since he first visited those mines, and purchased gold from the people there. He 
had in his possession a beautiful specimen of that gold — a piece of quartz, with gold all 
round it, which was evidently the effect of water. He then formed the opinion that the 
gold came from the quartz reefe of the district, and that whoever should discover those 
quartz-bearing reefs would make a princely fortune ; and he had not changed that opi- 
nion since. He believed that at a very remote period, when the surface of the soil there 
was utterly destitute of vegetation, masses of gold were carried from the upper parts of 
the mountain downwards by the action of water. In the course of subsequent ages a 
deposit of vegetable matter or peat had accumulated to the depth of from fifteen to 
twenty feet, so as to hide the site of the original quartz reefs. He would mention a 
circumstance which he heard from a family named Byrne, who were farmers at Croghau- 
kiusella, some thirty years ago. They said that in the upper part of one of the rivers 
they found a mass of metal, about a pound and a half in weight, which they supposed 
to be copper. It remained for several years in their possession, and was used by them 
as a weight ^ but at length it was disposed of to a travelling tinker, who carried it to 
Dublin, where he sold it for a large price to a jeweller in Capel-streeL That was what 
led to the Government investigations there in ] 796 ; and it was stated on the authority 
of Government, that at that time, during a space of two months, I0,000il worth of gold 
was purchased from the people of the district by jewellers in Dublin. 

Mr. Baily said that at a former meeting of the Society he made a communication on 
the subject of the New Zealand Gold-fields, embracing a sketch of the geology of the 
district derived from various sources. He had examined some fossils taken from Eocene 
beds near Otago. The rocks along the eastern coast there were Tertiary, and from one 
of them had been taken fossils resembling those of London clay. One of the authorities 
from whom he had made his communication spoke of the Gold-fields of that district as 
in general resembling those of Australia. Mr. Vincent Pike, in his report, said ho 
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belieyed the prosperity of Otago, as a gold-prodacing country, vas likely to be per- 
manent and progreasiye. At the last I/ondon Exhibition Canadian gold was exhibited 
by Sir William Logan ; bat it had been obtained at so great an expense, that the mines 
from which it was derived were not workable. In genera), gold was everywhere diffused 
through rocks of a similar character. 

Mr. Scott said that it was stated by Mr. Weaver that the amount of gold raised 
in Wicklow during the period of the Government operations in 1796 was about 9000/. 
worth. 

The Chairman (Dr. Haughton) said, this was a most interesting subject, and that 
Society was the proper place for the discussion of it. The first point that occurred to 
him was the extraordinary manner in which the gold occurred in the localities referred to. 
The large ^^model" which had been just inspected by those present represented a very cele- 
brated Wicklow nugget which, some people said, had been presented to Geoiige the Fourth. 
Without prejudging that question, there was no doubt that it was a very remarkable spe- 
cimen, and the Museums of Trinity College and the Royal Dublin Society, and the British 
Museum — in fact^ all the museums had copies of it. The peculiarity of it was, that the gold 
appeared to consist of masses conglomerated or lumped together. The other which had 
been exhibited was real ; and was of the same character as the mock one, being also a 
specimen of rolled gold. With respect to gold of that description, the problem was, to 
determine how it came to assume that form, it being known that gold was most difficult 
to be affected by fire. These nuggets would appear to have either been fused by heat^ 
nr to have been welded together mechanically. The next question which arose — ^namely, 
as to where they came from — was of still greater interest. He was perfectly well ac- 
quainted with the chemical composition of every part of the Croghankinsella mountain, 
which was most remarkable. No other granite mountain had such an extraordinaiy 
diversity of composition as it possessed. On its slopes were the gold-bearing streams 
which had made Wicklow famous, and the sands of which contained magnetic iron and 
other minerals, the connexion of which with gold was at present very obscure and ill- 
understood. Why those streams should carry down masses of gold was, in the present 
state of science, incomprehensible. How the gold came to be originally in the higher 
parts of the mountain, and also how it was blended together in masses, as was evident 
in the nuggets produced, were problems yet unsolved. He agreed with Mr. Sanders, 
and the other gentlemen who were associated with him, that those questions were of the 
greatest importance, and should be solved. The quartz reefs containing the gold must 
be found. He was not an antiquarian, but he thought it was a mistake to suppose that 
the gold which the ancient Irish used in the manufacture of their ornaments came from 
abroad* He believed that every particle of it came from Wicklow, and that the trade 
which some antiquarians alleged to have existed in gold between Ireland and Spain, and 
other countries, was a delusion. There was no sati^actor}' evidence that gold was then 
found in any other part of Ireland except Wicklow, unless, perhaps, a small quantity in 
Mayo and some other parts of the West of Ireland ; and he believed that the cross of 
Cong, the tores, and the other ornaments, were made by Irish workmen, of gold found at 
Croghankinsella. It was right to say that he believed the farther we went back in time 
the larger were the nuggets that had been found in these Wicklow districts, so that in 
all probability those from which Malachy*8 collar was made were six or seven times 
larger than any now to be met with ; and imtil we reached the quartz gold-producing 
reef, he did not believe that we should get any more lai^ge nuggets. It appeared to be a 
law that, in old times, through causes unknown, the quartz reefs were altered, and large 
masses, like the model, were produced, amalgamated by forces that we now do not un- 
derstand. That the first diggers carried ofl* the largest nuggets appeared to be true of 
the searchers in all gold countries ; but he believed a very rich harvest was open to those 
who should explore the gold fields of Wicklow. 

Mr. Sanders, in reply, expressed his confident belief that there was nothing in the 
facts as now known with respect to the Wicklow district to discourage the Carysfort 
Company from continuing their operations. He believed that the gold-bearing vein did 
exist somewhere at Croghankinsella. A theory had been broached by some that the 
gold of Ireland had been transported here from other countries by icebergs at a remote 
period. He did not believe in that theory. The largest Wicklow nugget that ever 
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came under hia observation was one of 820 grains. The fact%i48*n:n)aTkable, that all 
over the world deposits of gold, when found, were associated with.i^tuiftz rocks. 

The Chairman, on closing the discussion and adjourning the meq^g, said that the 
next would be the first annual meeting of the Fellows of the Society xt^dfft its new consti- 
tution. Any persons whom on that occasion it was intended to propose *i^*p(91ows should 
be proposed within the next fortnight, or else they could not be presented"f&x*tJection for 
twelve months. '^ ^ ,• 

The Society then adjourned. ^••' 



AimivBBSABY Mbbtino, Fkbbuaky 8, 1865. «*\.* 

The Rev. S. Hauohton, Vice-President, in the Chair. •**••■ 

The minutes of last meeting were read, compared, and rigned. Donations were an« *, 
nounoed, and thanks voted. The ballot for Officers and Council for the ensuing year, , 
and also that for election to the Fellowship of the Society, was declared open. 

The Chairman begged to make an explanation in reference to the election of Fdlows. 
A list of twelve gentlemen, who were candidates for Fellowship of the Society was now 
submitted. He was very sorry, however, that on that occasion only ten of them could 
be elected. All appeared to be eminently worthy of the distinction ; but the rules of the 
Society rendered it impossible at that meeting to vote for more than ten names. 

Mr. Callwell and Dr. Carte were then appointed scrutineers of the ballot for the 
Officers and Council. 

Messrs. Cotton and Bennett were appointed scrutineers of the ballot for new Fel- 
lows. 

The annual report was then read by Mr. B. H. Scott, one of the Honorary Secre- 
Urie8(p. 69). 

The Chairman congratulated the Society upon its present position, and upon the 
report which had been read. The older members of the Society could recollect when it 
was but a struggling one. It could boast of thirty-four or thirty-five years of existence, 
but not of prosperity ; but, as was the case with all societies and individuals who were 
worth anything, its struggles had only tended to develope its qualities. Many years ago 
its meetings used to be hdd in the Custom House. The famine came in the years 1846 
and 1847, and they were turned out of the Custom House. Then they were affi)rded 
comfortable accommodation within the walls of Trinity College. He believed that 
many gentlemen who were connected with the Society were dissatisfied with that move ; 
but every one was now agreed that it was a great step in advance, and a great benefit 
to the Society. It had been the means of founding in that University a magnificent 
geological museum, which he did not think would have existed but for the influence of 
that Society ; and also of exciting in the University a spirit of geological research of 
which they could not foresee the end. They were now the Royal Geological Society of 
Ireland, and it had been felt to be most important to place the constitution of the So- 
ciety as respected its Presidents on a final and satisfactory basis. It bad been constantly 
found difficult to find Presidents year after year, and at length the most desirable course 
appeared to be to secure a permanent President When this idea was mooted, it became 
manifest that the most eligible person for that office was the Earl of Enniskillen. He 
had many claims upon public notice as to which they had nothing to say ; but as a 
geologist, they had no hesitation in saying that he was the proper person to represent 
that Society. He possessed the most valuable private museum that any gentlenuin 
either in Ireland or England possessed, containing a collection that would be a credit to 
any museum, public or private ; and it was well known that, from the time when he 
was Lord Cole, and even from his boyhood, his geological tastes were known, not only 
in Ireland, but throughout the world. He was, therefore, the proper person to be the 
President of a Society which aimed at representing, not merely Dublin, but the whole 
of Ireland. He had in the kindest manner consented by letter to become their President 
as soon as he became aware of the proposed alteration in their rules. It would not be 
possible for him to attend every meeting of the Society, but he would attend as often as 
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possible, and he ni^tHjI^ fepreseut the interests of the Society in influential quarters. 
According to th^*U(^w>plan, it was intended that the Society should be worked by its 
Vice-President^ jvhiU their President should hold his place perpetually, and this he 
believed to be ^e'true view of their position. He was glad to find that the sanction of 
the Society was^^ccorded to this plan. With reference to the papers which had been 
read befose'i&Q 'Society during the past year, it would perhaps be invidious to call at- 
tention too ^airticularly to any ; yet he could not help observing, that the paper which 
had been 'submitted by Mr. Close was unquestionably entitled to be eulogized as the 
paper ^i the year. The patient industry which it evinced, and the principles which 
ba4 been- laid down in it, rendered it just that he should say so ; it was perhaps 
t]^'mo8t important paper laid before any geological society during the past year. 
^ X^e 'Importance of a paper was not to be marked by the magnitude and importance of 
* tii,^*8bciety before which it was read. A hard worker in science might discover facts 
'and phenomena which he had only an opportunity of laying before what, he was sorry 
•to say, was considered but an obscure provincial society like this. It was the fact that 
they were regarded by their brethren in England as a very obscure and very provincial 
society; but he would be content with such provincialism if they could continue to pro- 
duce papers such as he had alluded to. The Chairman concluded by a tribute to the 
memory of the late Assistant Secretary of the Society. 

The result of the ballot was then declared, as follows (see List of Officers and 
Council, p. 76) : — 

Fellows Elected — John M. Fleming, Esq. ; John Gibson, Esq., M. I. C. E. ; 
Robert Armstrong Gray, Esq., C. E., M. R. I. A., County Surveyor of the Northern Di- 
vision of the County of Dublin ; Thomas Maxwell Hutton, Esq. ; Arthur Jacob, Esq., 
B. A., Executive Engineer, Public Works Department, Bombay Presidency : John 
Leech, Esq., C. E., General Survey and Valuation Department ; Alexander M'DonneU, 
Esq., C. E. ; George Porte, Esq., M. R. I. A., and M. N. H. S. D. ; J. Middleton Scott. 
Esq , B. A., C. E., Government Telegraph Department, Bengal ; Rev. W. Steele, M. A., 
Head Master, Portora Royal School. 

The Society was then adjourned. 
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XYIL — Notes for a. Compaetsoit betweek the Eocss of the 
South-west of Ikelakd, a.nd those op Noeth Devok, and of 

KheNISH PeUSSIA (m the NEIOHBOtJEHOOD OF COBLEHTZ). By J. 

Beete Jtjkes, M. a., F. B. S. 

[Bead May 10, 1865.] 

Inteodtjction. — In ih.e autumn of 1861 1 was able, on my return from 
leave of absence abroad, to spend a few days in examining parts of 
Devon and Cornwall, with the view of comparing the rocks there with 
those of the south-western comer of Ireland. I was so much struck 
with what I saw, that I folly intended to return the next year, and 
carry on the investigation, but have never been able to ftilfil^^thatl in- 
tention. Last year I saw a little of the Bhenish rocks in the neigh- 
bourhood of Coblentz, and was similarly struck with them. I hope, if 
circumstances allow me, and official duty does not prevent, to be able 
still to pursue the comparison of the rocks of these localities with our 
own ; but in the meantime think that, if I lay before you a brief ac- 
count of the observations already made, and the conclusions deduced 
from them, it may possibly induce other geologists, whose time is more at 
their own command, to become feUow-labourers in the task. 

Briefly stated, this task is to institute a detailed and accurate 
comparison of the rocks and fossils of the county of Cork with those 
of Devon and Cornwall, and of both of these districts with the rocks and 
fossils of Nassau, Bhenish Prussia, and Belgium. 

For descriptions of the rocks and fossils of the South-west of Ire- 
land I must refer you to the published Maps, Sections, and Explana- 
tions of the Geological Survey ; but I will give here a brief abstract of 
those descriptions.* 

The South of Ireland.— The Old Bed Sandstone of Wexford, Kil- 
kenny, and "Waterford is similar to that of Pembroke and Caermarthen 
in lithological character, thickness, and position. In South "Wales it 



* In the fifth yolame of the first series of oar ** Journal" is a paper of mine, read 
March 10th, 1862, entitled " Sketch of the Geology of the County of Waterford," in which 
is advocated the retention of the term " Devonian" for all the rocks (including the Old 
Red Sandstone) between the Silurian and Carboniferous ; and it is proposed to take the 
lowest bed of Carboniferous Limestone as the base of the Carboniferous series, and to 
consider all below that as '' Devonian." I believe I was right in identifying the beds 
below the Carboniferous Limestone of Waterford with those of Devon, of which I had seen 
something in company with Professor Sedgwick many years ago, though it was not till 
1862 that the true relations of these rocks first struck me. 

In the seventh volume of our '^ Journal" will be found a paper by myself and Mr. 
Salter, read June 13th, 1855, entitled ** Notes on the Classification of the Devonian 
and Carboniferous Rocks of the South of Ireland." If the word "Devonian" were 
omitted from that paper, there is nothing else in it which I should wish to chanjge. 

JOTJEN. B. G. S. I. ^VOL. I. P 
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gets much thicker as it is traced eastwards from Pembrokeshire. In 
Ireland it thickens towards the west, till in Cork and Kerry it attains 
a thickness of many thousand feet, and its base is no longer seen. 

It is somewhat affected by slaty cleavage even in "Waterford ; but 
in Cork and Kerry this becomes so marked, that it often assumes the 
character of a clay-slate formation, the prevailing colours of which 
are purple and green. Some of these slates £u:e scarcely distinguish- 
able from the Cambrian slates of Wicklow or Caernarvonshire in litho- 
logical character. It is, however, absolutely continuous from the city of 
"Waterford to the extreme south-western headlands of Cork and Kerry, 
so that a man might walk from one end of that tract to the other 
without ever leaving the Old Eed Sandstone, except for about a mile 
in the valley of the Blackwater, between Lismore and Fermoy, where it 
dips beneath the Carboniferous Limestone. 

The red conglomerates and sandstones of "Waterford may thus be 
seen to be physically continuous with the purple and green clay-slates 
and sandstones of Cork and Kerry. 

The Old Eed Sandstone is thrown into numerous large anticlinal 
and synclinal folds over axes which at first run east and west, but as 
they are followed westwards curve to the west-south-west. Through 
the counties of Wexford, Waterford, Kilkenny, Tipperary, and Lime- 
rick, and the northern parts of Cork and Kerry, we have the Carboni- 
ferous Limestone, with a thickness of one or two thousand feet at least, 
coming in over this Old Eed Sandstone, the two being separated by 
some beds of black shale, for which the most convenient name is the 
" Lower Limestone Shale." These black shales are in some places not 
more than twenty or thirty feet in thickness, in others two hundred 
or three hundred feet. Beds of flaggy limestone sometimes occur in their 
upper part, beds of flaggy sandstone sometimes in their lower portion, 
so as to produce the appearance of a graduation from the Old Red Sand- 
stone into the Carboniferous Limestone. This description of the Lower 
limestone Shale will, I believe, apply equally to South Wales and the 
neighbourhood of Bristol. 



The line that can be dra^vn between the red dates and grits in which there are no 
marine fossils, and the grey slates and grits above them, in which marine fossils oocnr, 
was first pointed out by Mr. Andrew Wyley, who was then on the Geological Sur- 
vey of Ireland. Plants, and I believe the same species of plants, occur in the rocks 
both above and below tliat line. The animal fossils are quite distinct. There is, how- 
ever, one little element of confusion in the use of the term *' Yellow Sandstone.** 
In the South of Ireland we have used this term for the upper part of the Old Bed 
Sandstone, the beds immediately below the line. I believe that Sir R. Griffith applied 
it in the North of Ireland to sandstones interstratified with the beds containing Carboni- 
ferous Limestone fossils, which would therefore be above the line, and perhaps represent 
our Coomhola Grits. There is, however, no necessity for correlating the North and South 
of Ireland at present, or for introducing this embarrassing term — ** Yellow Sandstone" — 
into the discussion at all. 
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The ** Lower Limestone Shale" of Ireland also thickens towards 
the s^uth-west, and is traversed by slaty cleavage, so that its shaha 
become slates. Even the Carboniferous Limestone itself in the neigh- 
bourhood of Cork and Macroom is often so affected by cleavage as to 
lose its character of a good marble and building stone, and is only useftd 
for making lime. The Coal-measures of Cork and Kerry are as much a 
cky-slate formation as are those of Devon and Comwfidl, though they 
are not anywhere quarried for roofing slate as they are in the West of 
England. 

Kear the city of Cork, and the village of Carrigaline, the Carboni- 
ferous Lime^ne still shows itself in the synclinals of the Old Bed 
Sandstone ; but the grey slates and grits which intervene between the 
two are at least a thousand feet thick near Cork, and two or three thou- 
sand near Carrigaline. 

Farther south, towards Kinsale, these grey slates and grits are cer- 
tainly five or six thousand feet thick; and they retain that thickness, 
and a similar lithological character, over aU the country to the west- 
ward, to the extreme western headlands of Bantry Bay. Throughout all 
that region there is no Carboniterous Limestone over them ; but I now 
believe, chiefly upon palseontological evidence, that certain patches of 
black dates, which occur as the highest beds in certain small areas, are 
the basal beds of the true Coal-measures. 

For the great mass of grey and black slates which thus repose on 
the Old Bed Sandstone of the south-west of Cork, Sir R. Griffith's name 
of OcMrhmiferoua Slate is very appropriate ; while for the grit beds which 
occur in it, sometimes as single beds of 2 or 3 feet, sometimes as 
groups of beds of 20 or 30 feet, or 200 or 300 feet, or, as in the far 
west, 2000 or 3000 feet, I adopted the name of Coomhola Grits, from 
the name of a place in Bantry Bay. 

There is no known instance of any local unconformity, or even of 
overlap, among the beds now spoken of, in all the region south and east 
of Dingle Bay. 

The Dingle Beds. — In the Dingle Promontory, however, there is a 
total break and unconformability in the great mass of red rocks which 
intervene there between the Upper Silurian rocks and the Carboni- 
ferous Limestone. Beds of yellow and red sandstones, and red and green 
shales, there rise conformably from beneath the Carboniferous Lime- ' 
stone, with sandstones and conglomerates below them, making a total 
thickness of two or three (or perhaps four) thousand feet. These spread 
unconformably across the edges of other red sandstones, and shales, and 
conglomerates, many thousand (ten or twelve apparently) feet in thick- 
ness, which rest on the Upper Silurian rocks, with eitiier an absolute 
conformity, or a close approximation to it. "We have confined the term 
Old Bed Sandstone to the upper mass, which seems to make a conform- 
able base for the Carboniferous Formation, and given the temporary and 
provisional name of the ** Dingle Beds" to the lower mass, which seems 
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to be more physically connected with the Tipper Silurian rocks. We 
are still in doubt whether the lower portion of the red rocks m the 
Iveragh and Dunkerron promontory, south of Dingle Bay, are the 
" Dingle Beds" or no'i There is a good deal of lithological resem- 
blance between the rocks of the two promontories, but not a perfect 
identity. Some blood-red shales or slates, which are occasionally con- 
spicuous in the promontory north of the Bay, do not appear, I believe, 
in that to the south of it. The thick massive grits, to which we 
have given the name of Glengariff Grits,* are, however, prominent in 
both. 

In the colouring of the Geological Map of Ireland,, however, I 
thought it most prudent simply to colour the two promontories accord- 
ing to the observed facts. In the Iveragh and Dimkerron promontory 
the upper red beds are certainly Old Red Sandstone ; in descending 
from these we never met with any characters sufficient to enable us to 
run a lower boundary to this Old Red Sandstone, and we have theris- 
fore coloured all the rocks as belonging to that formation. In the 
Dingle promontory we got a very decided boundary between two un- 
conformable groups, and have given a provisional colour to the lower 
group as the *' Dingle Beds," confining the Old Red Sandstone colour to 
file upper group. {See Explanations of Sheets 160, &c., and of 
Sheets 182, &c.) 

Fossils determined hy Mr.Baily, — In two of the Explanations of our 
Maps — ^namely, that of Sheets 187, 195, and 196 (those which include 
Cork Harbour), and that of Sheets 192 and 199 (including the head of 
ji^antry Bay), the fossils found in the Carboniferous Slate are discussed 
by Mr. Baily, and the species and localities catalogued in a way pro- 
posed by myself, which will be found to give a good deal of information 
in a very condensed and convenient form. 

Contemporaneity of Carhoniferous Slate and Carloniferous Lime- 
stone. — There will also be found the reasons which induced me lately 
to come to the conclusion that the Carboniferous Slate was absolutely 
contemporaneous with the Carboniferous Limestone ; mud and silt being 
deposited in one part of the sea during the same time that limestone 
was produced in other parts of it, from the dihris of the hard parts of 
marine animals, and especially from the growth of submarine forests of 



• In introdacing the names '* Glengariff Grit" and " Coorahola Grit," 1 have, some- 
what departed from the usage common among geologists, since I have used them in a 
lithological rather than a chronological sense. In each case they are peculiar kinds of 
stone, recognisable in hand specimens. I have never seen the exact variety of sand- 
stone to which we have given the name of " Glengariff Grit," except in the Old Red 
Sandstone and Dingle beds of the south-west of Ireland. There is also a pecuUar litho- 
logical character in the Coomhola Grits, which I have never seen except in the sand- 
stones which lie in the Carboniferous Slate. 
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encrinites. I now believe that the Carboniferous Limestone and the 
Carboniferous Slate equally repose on the Old Bed Sandstone, and were 
equally covered by the Coal-measures resting conformably upon them. 
The Diagram, Fig. 1, will show what I believe to have been the original 
relations of the rocks; but this must be taken as a mere diagram, 
and not as an attempt at a representation of nature, because; to say 
nothing of the distortion in length, the Carboniferous Slate becomes at 
least twice as thick as the Carboniferous Limestone. All the beds, 
both in this and all other geological sections, should be drawn as a mere 
assemblage of cakes thinning out and terminating in all directions, if it 
were wished to represent them as they are in nature. 



Fig. 1. 
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-^ '— Old Red /Sandstone 




Diagram to represent in a condensed form an ideal restoration of the rock groups of the 
South-west of Ireland, as originally deposited. In order to afford an approximate 
representation of the actual beds on the natural scale, this figure, retaining its height, 
should be extended to a length of about eight or nine feet. 



Sfipposing the general contemporaneity of the Carboniferous Slate 
with the Carboniferous Limestone to be proved, it becomes very inte- 
resting to know how far the rocks of Devon and the Ehine agree with 
those of Cork. 

IToKTH Devon. Piltown and Marwood, — In August, 1861,1 arrived 
at Barnstaple, and spent five days in examining the country about it. 
I extract the following passages from my note -book, describing the first 
day's traverse from Barnstaple northwards : — 
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** On the road to Piltown dark grey slate with crinoidal rings, 
nearly horizontal. On first hill-top in Piltown black slate, with calca- 
reous nodules and bands, and seams of fossils; dip south at 25^; cleavage . 
dips south by east at 68®.'* ** Rhynchonella pleurodm and Fenestella 
ofUiqua abundant ; the character of the rock and mode of occurrence of 
the fossils precisely like the Carboniferous Slate of Cork. 

" Gk)ingup the hill north of Bradford Mill, grey slates interstratified 
with thin brownish grits from one to eight inches thick, some very rusty- 
looking and ochreous ; dip south, at 80° to 90°. 

" Beyond (to the north of) that, dark blue soft slate again, in which 
the stratification was not determinable. 

** For a mile to the north of that, little cuttings by the road sides, 
or bare rocks in the roads, showed dark blue or grey slate (black when 
wet), all apparently dipping south at high angles. 

** AU the minutest peculiarities of the rocks are precisely like those 
about Kinsale, Eosscarbery, or Bantry. 

" In the lane running north-east, between Shankey Down and Fair- 
leigh, dark blue slate, the bedding of which could only be determined 
by observing the bands of fossils. They dipped W. 20*^ S. at 30°, while 
the cleavage of the slate dipped south-south-east, at 70°. 

" Small specimens of RhynchoneUa pleurodm and stems of PhUy- 
erinm were abundant, together with small Orthia or Chonetes. 

" In Prexford, and going down to Marwood, greenish and brownish 
sandstones in thick beds, and mingled clayey and sandy rock, like that 
about the Yellow Sandstone of the county of Cork, &c. ; dip south- 
south-east at 60°. 

" In the wood south of Marwood church one or two quarries in 
brown and greenish slates, sandstones, and gritstones. 

" Some of the grits are so precisely Hke those of the Kinsale country, 
that it is really wonderful, especially a very peculiar grit, which I never 
saw before except in the Carboniferous Slate of Ireland. This is a fine- 
grained light grey grit, seamed all through with thin undulating sur- 
faces of jet black, shiny, argillaceous matter, along which the grit has 
a tendency to break up into flat lenticular nodules. There are also 
brownish grits with a grey base, thickly sprinkled with brown dots, 
such as we call ' speckled grits' in Ireland. Some are much decom- 
posed and quite brown, others black, breaking like rotten wood, and 
powdering everything about." "These grits are interstratified with 
hard, dark, sandy clay-rock, not cleaved into slate." " A thickness of 
fifty or sixty feet of these beds is exposed, all dipping south 10° west, 
at 40° ; no fossils seen in them." 

" Pale greenish-grey slate, with some dark blue bands, crop 
up about Marwood church, at high angles, from under these sand- 
stones. 

" Half a mile north of Marwood church (just south of the "W. of 
"Widdin, as engraved on the map), purple slates precisely like those of 
the Old Eed Sandstone of Cork. 
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'' Another half mile farther north, on Swinbum Down, a quarry 
shows purple, green, and yellow sandstone, very like the beds which 
form the Yellow (or Upper Old Eed) Sandstone in "West Cork ; no 
plant remains or other fossils visible. The dip is south, at 80*^." 

This first day's traverse showed me that in ITorth Devon there ex- 
isted a series of rocks precisely identical with the rocks of the South- 
west of Ireland both in lithological and palseontological character ; and 
that we had here the Old Eed Sandstone below, and a great thickness 
of Carboniferous Slate above, with sandstones in the lower part of it, 
answering exactly to the Coomhola Grits of Ireland. 

A subsequent examination of the country by Braunton, and round 
Baggy Point on the west, and by High Bray, and what is called in the 
map Span Head,* and Two Barrow Down, on the east, disclosed 
similar feicts. 

The red and green grits that show themselves on the coast about 
Vention, at the south side of Morte Bay, and the pale lilac grits 
alternating with grey or green, and sometimes with purple and liver- 
coloured beds, the grits thick and massive, and interstratified with 
bands of shale, aU cleaved into slate, are precisely like the rocks that 
may be seen outside the mouth of Glengariff Harbour, or about Bear- 
haven, or other places in Bantry Bay ; or about the Mizen Head, or 
Skull Harbour, or Toe Head, or Galley Head, or the Seven Heads, on 
the south coast of Cork. 

Taken by itself, that might be of little significance ; but on following 
the rocks round Baggy Point, I found a great series of beds above these 
red ones, precisely Hke the beds that He above the red beds in the 
county of Cork ; greenish and greyish sandstones and grits, interstrati- 
fied with bands of grey and blue slate, until, after passing over a thick- 
ness of about 1500 or 1600 feet of such beds, blue and grey clay-slate 
alone appeared in long straight reefs and ledges in Croyde Bay, pre- 
cisely as similar rocks show themselves in so many places along the 
indented coast of the South-west of Ireland. 

A succession of beds of many hundreds of feet in thickness having 
the same variations of lithological type occurring in precisely the same 
order, and with similar minute lithological peculiarities, those beds be- 
ing admittedly about the same geological horizon, can hardly be other 
than the same identical beds. 

I must therefore believe that the rocks at Vention are genuine Old 
Bed Sandstone, and that above them we have a great thiclmess of Car* 
boniferous Slate, with the Coomhola Grits in the lower parts of it. 



* The hUl called Span Head on the Ordnance Map was not so called by the people of 
the country ; and the map altogether was so very indifferent, as to make conclosions as to 
one's position quite oncertain. When the claims of Scotland and Ireland are quite satis- 
fied, perhaps it may be considered the turn of England herself to have a really good map 
of the whole country. 



no 
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But this conclusioii does not rest upon 
lithological evidence only. At Braunton I 
was lucky enough to make the acquaintance 
of Mr. G. A. Symons, a retired Custom House 
Officer, who occupies his leisure in collect- 
ing fossils, so that I was enahled to purchase 
from him a collection that would have taken 
me months to form mysel£ Mr. Symons 
was good enough also to accompany me to 
the quarries where he had collected them, 
and from what I saw with him I had every 
reason to he satisfied with the accuracy of 
his statements as to the localities from which 
they had heen collected. 

The little north and south valley, at the 
mouth of which the village of Braunton is 
situated, affords a pretty good section of the 
heds hy means of a succession of quarries. 
On the hills on the east side of the village 
are qijarries in heds of grit or sandstone, 
interstratified with hlue slate containing 
many fossils, the dip of which is ahout S. 15° 
W., at 50*" to 70^ The cleavage was a Httle 
irregular, hut in one quarry was noted as 
perpendicular, striking east and west. Far- 
ther north, in the latitude of the little hamlet 
of Buckland, heds which must he somewhat 
lower dipped K 10° E., at 30° or 40°, show- 
ing the existence of an anticlinal curve he- 
tween those two places. There was here a 
large quarry of dark grey sandy slate and 
grit, with long stems of fossil plants, com- 
pressed hy squeezing, precisely like those 
which occur in the slate rocks of the shore 
of Mr. Puxley's domain at Castletown Berehaven, in Bantry Bay. 

There were also in the same quarries hands of hrown sandstone six 
or eight inches thick, fiill of the casts of Cucullaa trapezium, the rock 
heing often a mere congeries of tKe impressions of these shells. I think 
Mr. Symons called these quarries the Kittywell quarries, from the name 
of a place a little north of them. 

Farther north, just north of a place called Knowle, on a new road, 
there is a large quarry in greenish and grey grits with green slates, 
which dip south by west at 70*. These are the same grits as those at 
Marwood, which strike thence in a straight line hy Darracott to Baggy 
Point. They contained at this place a cast of a Curtonotus (of Salter), a 
small Bellerophon, and other fossils, and also part of a (Knorria or) 
Sagenaria. 
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The next quairy to the north, at a dis- 
tance of about a quarter of a mile, showed a 
purple slate (just like the slates in the Cork 
Old Red Sandstone), which dipped about south 
at SO*'. Fig. 3 is a diagrammatic section along 
the east side of the Braunton valley. 

Braunton Foanh. — The following is the 
list of the fossils which I procured from Mr. 
Symons, the species being determined by Mr. 
W.H.BaUy:— 

Plants. 

Sagenaria* (Enorria) Yeltheimiana. 
Stembergia. 

Aetinozoa, 

ChaBtetes tumidus. 

Petraia Celtica, more properly Cyathophyllum 

Celticum. 
Pleurodictyum problematicum. 

Pol^zoa, 
Eenestella antiqua. | Ceriopora gracilis. 

Brachiopoda. 

Athyris concentrica, and oblonga or planosul- 

cata. 
Chonetes Hardrensis. 
Producta prselonga. 
Orthis interlineata. 
Ehynchonella cuboides, laticosta, and pleu- 

rodon. 
Spirifera cuspidatai disjuncta, striata, and 

Urii. 
Streptorhynchus crenistria. 
Strophalosia caperata. 
Strophomena analoga. 

Conchtfera. 

Avicula Damnoniensis. 

Aviculopecten nezilis, polytrichus, tesscla- 
tus, transversus. 

CucuUsBa amygdalina, Hardingu, and trape- 
zium. 

Cypricardia sp. I Nucula sp. 

Modiolopsis sp. I Sanguinolites sp. 



* This was from a place near Knowle, where the sandstones were beginning to become red. 
JOTJEN. E. G. S. I. — VOL. 1. * ^ 
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Gasteropoda, 
Acroculia vetusta. 
Loxonema^rugifera. 

Heteropoda and Cephalopoda. 
Bellerophon subglobatos. 
Orthoceras undulatuiii. 

JScMnod&rmata. 
Actinocrinus polydactylus and tenuistriatus. 
Cyathocrinas pionatos and yariabilis. 
PoteriocrinuB sp. 
Protaster, two species. 
Ehodocrinus sp. 

Crmtacea* 
Phacops grannlatus and latifirons. 

llfracombe Beds, — Of the beds still ftirther north, which rise out 
below the red slates and sandstones, I cannot say much> as I only tra- 
versed them once, along the road from Barnstaple to llfracombe, I 
met, about five miles north of Barnstaple, with pale green grits and 
pale lilac and grey slates, the cleavage of which dipped south at 70**, 
not unlike those which appear in some of the anticlinal ridges of the 
county of Cork, where the Old Eed Sandstone (all cleaved into slate) 
rises from underneath the Carboniferous Slate; and it appeared, certainly, 
as if the main dip of the beds was to the south, at high angles. On the 
road between Warmscombe and Wincham, however, pale green slate 
appeared to undulate towards the north, sometimes at as much as 30^, 
the cleavage still dipping south at 50*^. 

At llfracombe itself, grey, brown, and salmon-coloured sandy slates 
dip south, with contortions. Some of the smaller bands of bluish-grey 
slates are undistinguishable from those in the Carboniferous Slate, and 
do not resemble any which I remember to have seen among the slates of 
the Old B-ed Sandstone of Ireland. Nevertheless, except in this and 
in the absence of dark red or purple colours, the grits and slates are not 
very unlike those which the Old Red sometimes presents in the county 
of Cork, and some beds even reminded me of Glengariff Grits. 

1 did not see the trace of a fossil anywhere to the northward of the 
red band that runs from Morte Bay by Winsham Barrow, Mid Marwood, 
Muddiford, and thence to Span Head, and Two Barrow Down. Fossils, 
however, have been procured from llfracombe, Combe Martin, and 
Linton, some of them being of the same species as those from the Car- 
boniferous Slate ; and if it can be shown that the beds of the north coast 
are really below the red beds of Morte Bay, then North Devon will dis- 
close facts which have no parallel in the South-west of Ireland. 

I must say, however, that I do not feel perfectly satisfied, from what 
I saw, that the rocks about llfracombe and the north coast are reaUy 
below the Old Red Sandstone beds of Morte Bay. In the paper by 
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Professor Sedgwick and Sir R. I. Murchison, '* On the Physical Struc- 
ture and Older Stratified Deposits of Devonshire," in vol. v. of the 
** Transactions of the Geological Society of London" (2nd series), the 
rocks are described as much contorted, and the section given shows the 
difficulty of deciding on this point, and also that a large thickness of 
rocks certainly rolls over and dips to the north. In the colouring of the 
section, indeed, this anticlinal curve and northern dip along the northern 
coast are confined to the lowest group, which is probably the ** Morte 
slates" and the beds below them ; but from the difficulty and obscurity 
of the ground, it seemed to me quite possible that the higher beds are 
also brought in. The fossils also found in the rocks of the nortli coast 
from Ilfracombe to Linton, as mentioned in that paper, and those described 
by Professor Phillips in the *' Palaeozoic Fossils of Devon and Cornwall,'' 
induce in my mind a suspicion that possibly the beds of Linton, Combe 
Martin, and Ilfracombe may belong to the Carboniferous Slate rolled in 
to the north by contortions, and somewhat different lithologically from 
those farther south. 

The section given in Sir H. De la Beche's Geological Report does 
not afford any conclusive evidence against such an opinion, since it 
follows the line of coast, and shows numerous folds of the beds, and 
spaces where other contortions may exist, so that no very definite con- 
clusions can be deduced from it. 

I mention this suspicion, however, with diffidence, and merely put it 
forward as one of the points which it remains for ftiture examination 
to put beyond doubt. 

Devon Coal-measures, — Of the beds above the Carboniferous Slate I 
saw exposures in some of the quarries and cuttings from South Molton, 
by Swinbridge to Bickington and Bideford. They had many litholo- 
gical resemblances to the Irish Coal-measures of Cork and Kerry. 
There are not in Ireland, however, any black limestones like those 
which occur near the base of the Devon Coal-measures. These black 
limestones and their associated beds are accurately described in De la 
Beche's '* Geological Report," pp. 102 to 118. Some of the limestones 
are black and earthy, some rather a calcareous grit than true limestone ; 
but others are quite crystalline, the crystals often showing a circular 
facet, with a dot in the middle, which betrays their crinoidal origin. The 
shales associated with them are often so carbonaceous as to stain the 
fingers. Near Hele I saw black shales weathering white, like those of 
Ballyheedy, near Ballinhassig, coimty of Cork, which contain Coelacan- 
thoid fish and Posidonomya. 

In some places near South Molton I observed in the basal shales of 
the Coal-measures that peculiar banded character and iron-stained 
colour which is a striking feature in the lower Coal-measure shales (or 
slates) throughout the South of Ireland, from the county of Cork to the 
county of Dublin. 

At the Culm pit now working near Bideford, and in the railway 
cuttings there, the impressions of Stigmaria and other common Coal- 
measure plants were abundant. 
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Altogether, judging by analogy with the Irish Coal-measures, I have 
no doubt of the so-called Culm-measures of Devon being of the age of 
the genuine Coal-measures of the rest of England, including the Mill- 
stone Grit as a mere subordinate member of those Coal-measures. 

In the South of Ireland and in Devon the beds which contain the 
peculiar assemblage of fossils characteristic of the lower Coal-measures 
(or Millstone Grit) are all shales or slates. 

This assemblage consists of the following species (see JExplanations 
of Sheets 102 and 112, and the previously cited Explanations of the 
Irish Geological Survey Maps) : — 

Calamites and other Plants, 
Aviculopecten papyracem and variabilis, 
Posidonomya Becheri and memhranacea. 
Lunulacardium (sp.). 

Goniatites sphaericus and var. crenistria, 

Orthoceras Steinhatceri and scalare, 

Eish scales and bones of the Genera Ccelacanthus (?) Buid Palaoniscm (?) 

De laBeche, "Eeport," p. 102, insists on the difficulty of deciding 
on any boundary line between the ** Carbonaceous Group-' and that 
which he calls the "Grauwack^ Group," and on the absence of any 
mark of erosion on the lower group before deposition of the upper, or 
any unconformity between the two. The patches which rest on the 
Carboniferous Slate of Cork that are supposed to belong to the Coal- 
measures, are equally inseparable from them by any want of conformity, 
or any marked Hthological character. On the hypothesis that the Car- 
boniferous Slate of Cork and Devon is the equivalent of the Carboniferous 
Limestone, this conformable gradation is only what might be expected. 
The difficulties aUuded to in p. 131 of the Report are entirely cleared 
up by the hypothesis.* 

So long as the term Grauwacke was applied to the Carboniferous 
Slate, or that group was supposed to be older than the Carboniferous 
Limestone, the occurrence of Coal-measure plants in the " Carbona- 
ceous rocks" of Devon had to be explained by other hypotheses, which, 
to say the least, are not less violent than the one here suggested. 

The section given in Eig. 4 will show with approximate accuracy 
the lie of the beds on a north and south line through Marwood and 
Pilton, across the flats and estuary of Barnstaple (which are there about 
a mile wide), to the village of Hele. Eeeling certain of the beds about 
Hele being the true Coal-measures, both from palaeontological evidence 
and from their similarity to the Coal-measures of the South of Ireland, 
and equally sure that the beds about Swinham Down are the Old Red 
Sandstone, I must conclude from this section only that the intermediate 
beds are contemporaneous with the Carboniferous Limestone. 



• I use the term hypothesis for the sake of those who may still doubt it. I have my- 
self no doubt at all that it is the true interpretation of the facts. 
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General Jesuits, — The great paper on the 
"Physical Structure of Devonshire," &c., by 
Professor Sedgwick and Sir R. I. Murchison, in 
the 5th vol. of the " Transactions of the Geolo- 
gical Society of London," contains conclusions 
which were a great advance upon those pre- 
viously taken for granted, and gave us the first 
approximation towards placing the "Older Stra- 
tified Deposits" of that district in their true chro- 
nological position . The arguments adduced in it 
that — "Rocks identical in geological position 
may entirely change their lithological structure 
as they pass from one country to another," and 
that "a change of structure implies a change of 
conditions during the time of the deposits, and 
such a change might greatly modify the forms 
of life" (*' Transactions of the Geological So- 
ciety," vol. v., p. 699), are perfectly sound, and 
are the very arguments which I would myself 
urge. The authors of that paper, however, ap- 
plied them to the hypothesis of a change in the 
Old Red Sandstone, and I to one in the Carbo- 
niferous Limestone. They suppose that the Old 
Red Sandstone changes into the grey slates of 
Devon, and also that the Carboniferous Lime- 
stone passes into the lower Culm-measures. The 
hypothesis which I propose leaves the Old Red 
Sandstone out of the question for the present, 
and supposes simply a change from Carbonife- 
rous Limestone into Carboniferous Slate (which 
is as likely as into the Culm-measures), and 
leaves the Coal-measures unchanged, not indeed 
from their South Welsh type, but from the type 
which they present throughout the South of Ire- 
land, where they rest upon 2000 or 3000 feet of 
Carboniferous Limestone. 

In a note to page 700, the authors express a 
hope that their classification may throw light 
on the structure of the South of Ireland. The 
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result of the Geological Survey of Ireland, however, both by Sir R. Grif- 
fith, and by that of the Irish branch of (what I may perhaps be allowed 
to designate as) Her Majesty's Geological Survey of the United King- 
dom, is to point to the South of Ireland as the typical district to which 
both British and Continental geologists must look for the basis of the 
true chronological classification of those which have been called Devo- 
nian rocks. 

It is true that in Ireland we have neither the " Stringocephalus 
Limestone," nor the Black " Culm-measure limestones." If we class the 
latter with the Coal-measures, all we can say is, that they are wanting 
in the South of Ireland, where all the calcareous matter is below the 
Coal-measures. 

I do not at present venture to offer any opinion on the place of the 
Stringocephalus Limestones ; but I do venture to ask, whether there is 
distinct proof that they are not in the Carboniferous Slate ? Can the 
limestones of Combe Martin and the fossiliferous beds of Ilfracombe 
and Linton be clearly shown to lie below that group of red slates and 
sandstones which rises out in Morte Bay, and admittedly rolls over and 
dips to the north somewhere ? Or can the Stringocephalus Limestones 
of South Devon be shown to lie below anything that can be identified 
as Old Red Sandstone ? Are not the South Devon rocks a mere expan- 
sion of the Carboniferous Slate of Korth Devon, with a change in the 
Fauna depending on difference of province, just as the difference between 
the Fauna of the Carboniferous Slate and the Ceirboniferous Limestone 
is one depending chiefly upon habitat ? 

I do not pretend at present to answer these questions, but I 
would venture to suggest that they have never yet been definitely 
asked, nor have data been yet collected sufficient to give them a satis- 
factory answer. 

COMPAEATIVE LiST OP FoSSILS FOIIND IN THE RoCKS OF THE SoUTH-WeST 

OP Ibeland and Nokth Devon. 

In drawing up this list of fossils I have adopted the plan used in 
the " Explanations" of the Irish maps, giving first a numbered list of 
all the localities from which the fossils were procured, and then append- 
ing to each species the numbers of the localities in which it was found. 
This plan shows the geographical distribution of the species, and the 
frequency or rarity of occurrence of each, at a glance ; and it is easy 
from it to pick out the number of species found at any one locality — 
number 30, for instance — as the eye immediately detects the presence or 
absence of that number under each species. Any amount of detail, 
too, as to the exact description of any locality, can then be introduced 
into the list of localities. 

The authorities for the specific designations are — for Ireland, Mr. 
Baily*8 lists in the Explanations of the Irish Maps, Sheets 187, &c., 
and 192, &c., — the species of Brachiopoda having been previously sub- 
mitted to Mr. Davidson's inspection ; for England, the lists in Sedgwick 
and Murohison's paper, in Phillips's ** Palaeozoic Fossils," Salter's paper 
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OD the ** Upper Old Red Sandstone" (" Quarterly Journal Geological 
Society of London," Jfovember, 1863); Morris's Catalogue, and Da- 
vidson's Devonian Brachiopoda, in the " PalaBontographical Society's 
Publications ;" and the list of fossils procured from Mr. Symons, of 
Braunton, determined by Mr. Baily. 

In drawing up this comparative list I have been advised and assisted 
by my colleague, Mr. W. H. Baily ; for without a professed palaeonto- 
logist to appeal to, it would be impossible to avoid mistakes. 

When fossils occur as mere casts, which is their usual condition in 
slates and grits, it must often be difficult to determine whether they are 
specifically different from similar fossils in limestone, or not. This dif- 
culty is increased when the fossils are distorted either by irregular pres- 
sure, such as often is apparent in fossils derived from limestone that has 
been but little altered, as well as frt>m other rocks ; or still more when 
they are distorted in a qtMsi-regulax and symmetrical manner, as con- 
stantly occurs in rocks traversed by slaty cleavage. 

It is not to be wondered at that many erroneous determinations of 
species have thus been arrived at by able paleontologists ; nor is it un- 
likely that many identical species of shells may still pass under different 
names in our lists, according to differences in the circumstances of their 
preservation. When to these circumstances are added the original 
variation in the size and growth of species of shells according to cir- 
cumstances that surrounded them during life (their habitat, as the bota- 
nists phrase it), accuracy of specific determination becomes still more dif- 
ficult.* 

There is, however, another influence which renders lists of fossils 
very ticklish things to handle, and that is the reform, or at all events 
the change, which is continually going on in their generic and specific 
designations. 

The old friend of my youth, the Producta depressa of the Upper 
Silurian rocks, passed for many years under the alias of Zeptana, but 
has now for some time taken that of Strophomena, Shells l3iat I at all 
events cannot distinguish from the old species, Producta scabricula, I 
find designated as Strophalosia caperata, or by some persons Strophalosia 
seabricula (see Salter's paper, " Quarterly Journal Geological Society, 
London," vol. xix., p. 491). The Spirifera crenistria of Phillips's 
** Yorkshire," is called an Or^Aw in the ** Palaeozoic Fossils," an Orthoid 
species of LepUena in Morris's Catalogue, an Orthisina by Sandberger, 
but is now decided by Mr. Davidson to be a Streptorhynchu8, An 
almost equally puzzling variety of designation takes place among the 
Conchifera, nor are other classes of fossils much more stable in their 
nomenclature. 



* We may also add the influence of those intermediate varieties between species and 
species which the opponents of Darwin^s theory confidently demand from geologists, and 
proof of the existence of which, I think, geologists may as confidently present to them in 
tlie long lists of synonyms given in palsBontological works, those synonyms being largely 
made up of what appeared to be distinct species to one set of men, whUe others class 
them as varieties of one species. 



118 JOURNAL OF THE BOYAL GEOLOGICAL SOCIETY OP IBELAND. 

I do not wish to assume the tone of a censor, or to say that these 
changes aie not improvements, or that it is not necessary that palsBon- 
tological nomenclature should pass through this transitional metamor- 
phosis before it reaches a stage of comparative permanence ; but per- 
haps I may be allowed to express a hope that we are now approximating 
to that stage, and that lists of fossils may no longer be written in a lan- 
guage which a few years renders obsolete, as is already the case, not 
only with the lists in Sedgwick and Murchison's paper, but even with 
those in Phillips " Palaeozoic Fossils," and in Morris's '* Catalogue of 
Fossils/' 

I have not included among the Devon localities those of Hfracombe, 
Combe Martin, or Linton, or any of those in South Devon, but only 
those lying between the neighbourhood of Baggy Point and that of 
Dulverton for the Carboniferous Slate, and those between Bideford and 
Bampton for the Coal-measures, adding to the first the locaKty of Pe- 
therwin in Cornwall. 

For the Irish Carboniferous Slate, the localities extend from the 
shores of Cork Harbour, where some Carboniferous Limestone still 
exists above the Slate, to the western headlands of Bantry Bay and 
Kenmare Bay. ITo species is mentioned which has been found only in 
the Carboniferous Limestone ; nor are any species given on the sole 
authority of the lists in Sedgwick and Murchison's paper, except the 
plants from Bideford. 

List of Localities, 

The localities in Devon and Cornwall are in Roman numerals, to 
distinguish them from the Irish, and show the species common to the 
two districts at a glance. The only Cornish locdity mentioned is Pe- 
therwin, ITo. XIL 

Old Red Sandstone Localities. 

1. Kiltorcan, near Ballyhale, in the parish of Knocktopher, county of 

Kilkenny. The lower beds of this part of the Old Red Sand- 
stone consist of conglomerate resting upon Granite and Lower 
Silurian slate, and it all dips gently to the west under the Carbo- 
niferous Limestone, with a few intervening beds of Lower Lime- 
stone Shale between the two. The rock in which the fossils lie 
is a yellowish-green, fine-grained flagstone, interstratified with 
bright red slates. Its place is probably 100 or 200 feet below the 
Lower Limestone Shale, or perhaps a little less or more, the ground 
not affording the means for a more precise measurement. 

2. Tallow Bridge, in the county of Cork, a cutting on the road side, a 

little east of the bridge, in the topmost beds of the Old Red Sand- 
stone, about its junction with the Lower Limestone Shale (see Fig. 
on p. 22 of Explanation of Sheet 187 of Irish Maps). 

3. Tivoli Yilla, Lower Glanmire road, east of the city of Cork ; a 

quarry which is now built over, near the uppermost beds of the 
Old Red Sandstone, in a greenish stone, like that of Xiltorcan, 
but traversed by slaty cleavage. 
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4. Gokane Point and Castlehayen, in the oonnty of Cork, <m the ahore 
west of Toe Head, and south-east of Tracaita, in the upper part 
of the Old Bed Sandstone, in beds yery similar to those of No. 3, 
and not unlike those at Cltorcan, except that they are M tra- 
versed by slaty deavage. 

4 a. Coolownig, half a mile south of Collorus, on the south mde of 
Kenmare Bay, on the road to Castletown Bearhayen.. 

Carhonif&raus SlaU Localities, 

T. Baggy Point, the promontory south of Morte Bay, the extreme 
western headland of that part of North Devon lying north of 
Barnstaple or Bideford Bay. The rocks are chiefly grey or greenish 
grits and brown and yellow sandstones, interstn^ed witi^ slates. 
They correspond to the Coomhola Grits of West Cork, which occur 
in the middle and lower portion of the Carboniferous Slate. 

VI. Croyde, a village on the south side of Baggy Point at the head 
of a little bay, the shores of which show reefis of glossy blue or 
black slate, tiie precise equivalent of the more purely slaty portion 
of the Carboniferous Slate of West Cork. 

vTi. Saunton, a hamlet, a mile and a half to the E. S. £. of Croyde. 

vm. Braunton, a large village, about a mUe and a half east-south- 
east of Croyde, or six miles west-north-west of Barnstaple ; the 
parish includes the upper part of the Old Bed Sandstone, and all 
the Carboniferous Slate except the very topmost beds. 

IX. Marwood, a village, four miles east of Braunton and three north of 

Barnstaple. The same beds of sandstone (lying in the Carboni- 
ferous Slate) strike from Baggy Point, by Darracott and Kitty- 
well in Braunton, to Marwood. 
rx. a» Sloly, a hamlet, three miles north by east of Barnstaple, said by 
Professor Sedgwick to show sandstones in slates, on the strike of 
the Marwood beds. 

X. Pilton, a village on a small hill, about half a mile north of Barn- 

staple. The beds are a glossy blue or black slate, with calcareous 
bands, such as may be seen near Bingabella, outside Cork Har- 
bour, in many parts of Bantry Bay, and throughout the country 
between them. They are near the upper part of the Carbonife- 
rous Slate group. 

XI. Brushford, a village, about two miles south of Dulverton, and 

about twenty-four miles east-south-east of Barnstaple. 

xn. Petherwin, a village, about three miles south-west of Launceston, 
in Cornwall. The rocks are chiefly a pale greenish-grey slate, 
sometimes calcareous, and containing bands of actual limestone, 
not altogether so similar to the Carboniferous Slate of Cork as are 
those of North Devon, but containing many of the same fossils, 
and undoubtedly part of the same formation. Some blue-black 
slates were also observed. 

13. Bellmount Lower, near Crookstown, seventeen miles west-south-west 
of Cork; sandstones in the Lower Limestone Shale. 

JOXJEN. E. 0. S. I.^ — VOL. I. B 
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14. Kilpatrick; in Carboniferous Slate. 

15. Callatrim, south of Mishells House, a mile and a half north of 

Bandon ; in Carboniferous Slate. 

16. Annaghmore, near Cross Barry ; a Coomhola Grit in the Carbonife- 

rous Slate. 

17. Ballinhassig, near the station, about seven miles S. S. "W. of Cork ; 

a grit in &e Carboniferous Slate. 

18. Killaminoge; Coomhola Grits in the Carboniferous Slate. 

19. Castlelands, north of Enniskeen, near parochial school; Coomhola 

Grit. 
I9a. Larah, near Tinker's Cross-roads, two miles W. "N, W. of Bandon ; 

in Carboniferous Slate. 
193. Coolfadda, a mile and a half west of Bandon, on the road to En- 

niskeen. 

20. On the road to Brookfield, a mile and a half south-east of Bandon ; 

Coomhola Grit. 

21. Danganbeg, near Barleigh Bridge, about three miles south of Ban- 

don ; grey slate. 

22. Cloghane, half a mile west of B.ockhou8e, between Inishannon 

and Ballinadee ; Coomhola Grit. 

23. Lahem, west of Templeavarra Church, south of Inishannon. 

24. MeHifontstown, near Ballyvrin Cottage, a mile and a half E. N. E. 

of Dunderrow ; dark grey slate. 
2J5. BaUyfouloo, road-cutting in the glen east of Eaffeen House, a mile 
west of Monkstown, in Cork Harbour ; Lower Limestone Shale, 
consisting of Grits and Slates, at least 1500 feet thick, but with 
Carboniferous Limestone over them. 

26. Monkstown, half way between Monkstown and Raffeen House, 

west side of Cork Harbour ; same beds as 25. 

27. Queenstown, cuttings near the Market-house ; same beds. 

28. Coolkirky, a small quarry in a field, on hill top, on south side of 

lane to Coolkirky House, between Monkstown and Kinsale ; Coom- 
hola Grit. 

29. Kilnaglery, near Brookfield, a mile south-east of Oarrigaline ; Coom- 

hola Grit. 
29a. BaUea, two miles west of Carrigaline ; thick slates, with Carboni- 
ferous Limestone above them. 

30. Belgooly, near Springmount, in the townland of Lybe, half a mile 

N. IT. W. of Belgooly, which is two miles north by east of Kinsale ; 
dark-grey slate. 
81. Gortacluggy, shores of Oysterhaven, opposite Mountlong Castle; 
grey and black slate. 

32. Ringroe, on the shore near Flat Head ; black slate with calcareous 

bands. 

33. Ballycottin Bay, to the east of Cork Harbour, on shore ; Lower 

Limestone Shale, like 26 and 27. 

34. Timoleague, to the west of the town, w;hich is six miles east of Clo- 

nakilty ; Coomhola Grit, in Carboniferous Slate. 
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35. Scartagh^ opposite the Union Workhouse, half a mile north-east of 

Clonakilty ; grey slate. 

36. Bocksavage, in Ballinglanna Cove, south-east of Clonakilty, on 

shore ; grey and black slate. 

37. Dunworly Bay, on the west side ; Coomhola Orit, in Carboniferous 

Slate. 

38. Sevenheads Bay, on shore in the townland of BaUymacraheen ; 

Coomhola Grit, in Carboniferous Slate. 

39. Old Head of Einsale, on the shore east of the old Signal Tower; 

grey slate. 

40. Emsale Harbour, Sandycove ; grey slate. 

41. Kilkeran, four miles east of Eosscarbery, about a mile and a half 

north of Kilkeran Lough ; Coomhola Grit, in Carboniferous Slate. 

42. Duneen Point, west side of Clonakilty Bay ; Coomhola Grit, in Car- 

boniferous Slate. 

43. Dirk Bay, on shore north of the Coastguard Station ; Coomhola 

Grit, &c. 

44. GaUey Head, on shore at Castlecove ; Coomhola Grit, &c. 

45. Bealad, four miles west of Clonakilty ; Coomhola Grit, &c. 

46. Benduff, two miles north of Eosscarbery ; Coomhola Grit, &c. 

47. Ahills, two miles west of Union Hall, near Shepperton ; Coomhola 

Grit, &c. 
41 a. Toe Head ; Carboniferous Slate and Coomhola Grit, &c. 

48. Abbeystrowrey, a mile and a half north-west of Skibbereen ; both 

grits and slates. 

49. Mohanagh, two miles north-west of Skibbereen ; Coomhola Grit, 

&C. 

50. Eillaveenoge West, three miles east of Dromdaleague, on road to 

Reavouler Bridge, and some other places in the neighbourhood ; both 
slates and grits. 

51. Baumahulla, a mile south-east of Dromdaleague; grey slate. 

52. Maunvough, four miles east of Bantry, half a mile south-east of 

Trawlebane Bridge ; grey slate. 

53. Seehanes, on the east side of Elver Hen, three-quarters of a mile 

south of Castle Donovan ; grey slate. 

54. Ballyhalwick, on the road, a mile and a half east of Dunmanway ; 

Coomhola Grit. 
56, Shehymore, about the foot of Shehy Mountain ; grey and black 
slates, below Coomhola Grit, and but little above the Old Bed 
Sandstone. 

56. Cousane, near the road, half a mile north of Shehybeg Mountain ; 

grey slate. 

57. Dromleigh, on the road, about half a mile south-west of Bantry ; 

slates and grits. 

58. Eelane Point, two and a quarter miles south-west of Bantry ; slates 

and grits. 

59. Gorteanish, on the east side of Evanson's Cove, on the north shore 

of Dunmanus Bay ; Coomhola Grit, &c. 
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60. Eeenydonagan Pointy two and a half miles north of Bantry ; grey 

slate, with calcareous bands. 

61. Eeenadisert, on the north-west side of Ballylickey Bridge, three 

miles north of Bantry ; grey slate, with some calcareous bands. 

62. Whiddy Island, in Bantry Bay, the north-east point of it ; black 

slate. 

63. Ardnaturrish (more and beg), the shore on the eastern side of the ap- 

proach to Glengariff Harbour, in Bantry Bay ; the typical section 
of the CoomhoLa Giit, part of the Carboniferous Slate. 

64. Coorycommane, the hill between the entrance to Glengariff Harbour 

and the Glen of Coomhola ; same beds as on Ardnaturrish shore. 

65. Coomhola Glen, north of Snave Bridge, at the north-east corner of 

Bantry Bay ; same beds as above. 

66. Bear Island, Bantry Bay ; numerous localities are here grouped 

together which are given separately in Explanation of Sheet 192, 
&c., of Irish Maps ; they are all on the northern side of the island^ 
in ^tes and grits. 

67. Black Ball Head — ^under this designation numerous localities along 

the shore from the western entrance of Bearhaven past Black Ball 
Head and White Ball Head, are here grouped together (see Expla- 
nation, loe, eit) ; the Coomhola Grits, interstratified with grey and 
black slate, strike in full force along this shore. 

68. Kilcatherine, the shore about the western extremity of the south 

side of Kenmare (river or) Bay ; Coomhola Grits, in Carbonife- 
rous Slata 

69. Ardgroom, various places about Ardgroom Harbour, on the south 

side of Kenmare (river or) Bay ; same beds as preceding. 

70. CoUorus, the part of the shore to the eastward of Ardgroom ; same 

beds as the preceding. 

71. Kilmakilloge, shores of Kilmakilloge Harbour, south side of Ken- 

mare Bay. 

72. Lehid, shores about the small harbour of Lehid, north-east of Kil- 

makilloge ; beds probably higher, with calcareous bands. 

73. Cloonee, the neighbourhood of Ardea Castle and the Cloonee Loughs, 

to the eastward of Lehid; Coomhola Grits, in Carboniferous 
Slate. 

Coal-measure Localitiea, 

Lxxiv. Swinbridge, a village about eight miles E. S. E. of Barn- 
staple J black limestone in black slates. 

Lxxv. Venn, a hamlet, between Barnstaple and Swinbridge; 

black slates. 

Lxxvi. Coddon Hill, about two miles south by east of Barnstaple ; 
black slates. 

Lxxvii. Bampton, a small town, six miles north of Tiverton ; black 
limestones in black slates. 
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Lxxyni. Westleigh, a hamlet, one mile south of Holecombe B^^, 
and seven miles north-east by east of Tiverton. 

ixxix. Bideford ; the black shales and slates from which culm is ex-* 
tracted in the neighbourhood of that town. 

80. Ballyheedy, two miles south of Ballinhassig, between Cork and 

Kinsale ; black carbonaceous shale or slate. 

81. Skehanagb, a place a little west of the preceding; same beds as 

precedmg. 

82. Meadstown and Ballinphelic, immediately south of Fivemile- 

bridge, between Cork and Einsale. 

83. Lispatrick, on the shore of Courtmacsherry Bay, at the commence- 

ment of the promontory of the Old Head of Kinsale ; black car- 
bonaceous shales or slates. 
Note. — ^The Irish localities mentioned are in small ill-defined patches 
of black shales and slates, which rest on the Carboniferous Slate, but 
resemble in the kind of rock the Coal-measure shales or slates which lie 
above the Carboniferous Limestone further north, and contain similar 
fossils. 

Old Bed Sandstone Fossils. 
Plants. 
Adiantites (Cyclopteris) Hibemicus, 1, 2, 4. 
Filicites lineatus (linear plants), 4. 

Sagenaria (Knorria) Yeltheimiana {Goep,\ Lepidodendron minutum 
(Saughton\ 1, 2, 4, 4«, vni. 
„ Kiltorkensis (Cyclostigma Kiltorkense of Eaughton), 1, 4. 
Sphenopteris Hookeri {Baily), 1. 

„ Humphresianus {%b, MS.). 

Plant stems undetermined, 1, 2, 4, 4a. 

Undetermined plant stems (some of them Stigmaria-like roots) were 
also seen in many other localities in the Old Bed Sandstone. 

Conehifera. 

Anodonta Jukesii,* 1, 3, 4. 

Crustacea. 

Eurypterus Scoulerif (?) JEKbhert, 1. 

Pisees. 



Asterolepis, ? sp., 1. 
Bothriolepis, ? sp., 1-4. 
Coccosteus decipiens, ? 1. 



Glyptolepis microlepidotus, 1. 

„ ?elegans, 1. 

Pterichthys, J ? sp., 1. 



« A fine specimen of this shell was also procured by Mr. Doran from the Old Red 
Sandstone near Clonmel. 

t A few fragments only, but sufficient to leave no doubt as to its genut^ werefonnd in 
this locality. 

X Mr. Baily believes that all these genera are represented by the fish scales, teeth, and 
jaws from the Kiltorcan quarry. Of the occurrence of the genera Coccosteus and Glj^to- 
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Fossils of the Cabbokifebous Slate. 

[NoTB. — The species which occur in the Carboniferous limestone of the British 
Islands, according to Morrises Catalogue, have l before them.] 

Plants. 
Filicites lineatus, 25, 27, 37, 48, 52, 56, 63, 64, 66, 68, 73. 
Sagenaria (Knorria) Veltheimiana,* ix.a., 35, 56, 68, 71. 
Sphehopteris Humphresiaaus. 

Fragments of undetermined plants, like those of the Old Bed Sand- 
stone, some of them perhaps torn leaflets of Ad. Hibemicus, also occur 
in the lower part of the Carboniferous Slate of Ireland at many other 
localities. Stigmaria-like roots also occur fi^uently. 

The plants described by Professor Sedgwick from the Coomhola 
Grits of the Sloly quarries in Devon, are said by Professor Lindley to con- 
tain either a Stigmaria or a Lepidodendron. Mr. Salter speaks of them 
as Knorria^ and of their occurrence in green grits in other localities in 
Devon. Parts of the very same stems at Tallow Bridge, in Ireland, 
have the appearance of a Lepidodendron, while other parts are more 
like some variety of Sigillaria. They are, in the opinion of Mr. Baily, 
mostly referrible to the genus Sagenaria^ Brongn. 

Pieces of the stem of this plant, which I found in the red rocks 
north of Braunton, were precisely identical with some which we got 
in Ireland. 

It is probable that aU the species of plants are common to the Old Bed 
Sandstone and the Carboniferous Slate. 

Actinozoa, 

L. Alveolites (Cbsetetes) depressa, 60. 

Amplexus tortuosus, xn. 
L. Chsetetes tumidus, vni., 19«, 38, 45, 54, 58, 60, 67, 72. 
L. Cladochonus crassus, 30. 

Cyathophyllum (Petraiaf) Celticum, vin., xi., xn., 14, 16, 19df, 24, 
30, 60, 67. 
L. „ csespitosum, xn. 

Pistulipora cribrosa,} x., xl 

Pleurodictyum problematicum, vin., 15, 18, 19a, 19J, 22, 24, 30, 

58, 72. 



lepfs there is no donbt. The fish remains occurred — well preserved, but mostly detached — 
in a little seam, three inches thick, which on the last occasion of our working the quany 
was followed out for some distance without the occurrence of any large connected group 
of scales in their natural position. 

* This plant, or those called Knorria aeutifolia and eon/tuem by Dunker and 
Mayer (perhaps identical species) occurs in Carboniferous Slate also in Dromleigh, on 
the road about half a mile south-west of Bantry. W. H. B. 

t To this species are referrible other species of "Petraia,** and of the genus **Turbino- 
lopsb" of the " Pal. Foss." of Phillips. W. H. B. 

4 Referred to ** Manon," in PhiL ** PaL Foss." ; but a Fistulipora according to Morris. 
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Folfftoa. 

Oeriopora gracilis,' vl., Tm., x., xi. 
L. ,, rhombifera, 21, 30, 32, 33, 35, 50, 52, 63, 68. 

L. Fenestella antiqua," yi., Tm., x., xi., 15, I9a, 27, 30, 32, 52, 55, 
58, 60, 61, 63, 66, 67, 68. 
Glanconome pluma,^ 60, 63, 66. 
L. „ bipinnata,' vl, x., xi. 

L. Polypora laxa,* vi., 60, 67. 

Brachiopoda, 

L. Aihyris ambigua, 15, 17, 18, 21, 22, 23, 24, 30, 36, 40, 49, 58, 
63, 66. 
„ concentrica,* y., vni., x., xl, xil, 36, ? 60, ? 63. 
L. „ lamellosa,^ 53. 
L. „ planosulcata,' Tm. 
L. „ Eoyssii, ?60, ?63. 

„ seminalis (n. s., Baily), 63, 66. 
Atrypa desquamata, xii. 
L. Chonetes Hardrensis, ym., 36, 60, 67. 
„ plicatus, X. XI. 
Cyrtina heteroclita,® 60. 
L. Discina nitida, 29. 

L. Lingula mytiloides, 56, 58, 61, 63, 66, 68. 
L. „ squamifonuis, 33, 56, 63, 66. 
Orthis calcar, x. 
„ interlmeata, tt., Tm., xi., xii. 
I. „ Michelini,' 28, 30, 33, 36, 52, 53, 63, 66, 67. 
I. Producta prelonga,>° (?) t. tih. 
I. „ scabricula, x., xi., 30, 35, 60, 67. 
L. „ semireticulata, 30. 
„ n. 8., 60. 

„ sp. Tindeterminable, 53, 55. 

^ Galled Millepora in *^Pa]. Foes." Mr. Baily bdieves that C.graeilit amdrhombifera 
are the same species. 

2 With this species Mr. Baily would unite Reteporaflaheliata and tenuifila of Phil- 
lips's ** Yorkshire," and F. plebeia of M*Co7, whidi occur in the Carboniferous lime- 
stone. 

3 Mr. Baily belieyes these also to be the same species. 

« Galled Fenestelk in ''Pal. Fobs.,** and also in Salterns paper. 

6 Given by Phillips as Spirifera deeustata (Morris). 

6 The Spirifera squamosa of Phillips's " Yorkshire" (ib.). 

^ Davidson unites A. ohlonga with this species. 

B This specimen was examined by Mr. Davidson, who decided with little doubt that 
it belonged to this genus and species. The beds in which it occurs at Beenydonagan, in 
Bantry Bay, are near the top of the Carboniferous Slate, and abound in FhUUpsia pus» 
iulatOf with other species common in the Carboniferous Limestone generally. 

» This is the SpiriferaJUiaria of Phillips's " Yorkshire" (Morris). 

10 Mr. Baily is of opinion that this species is merely another variety of Produeta se- 
mireticulata^ var. Martini. 
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RensselsBna stringiceps^ (?), 30. 
Khynchonella cuboides, yni. 

„ laticosta, v., vm. 

L. „ pleurodon, v., vi., Tin., x., xi., 14, 17, 19«, 20, 22, 

* 26, 29, 30, 32, 34, 35, 36, 37, 38, 42, 
45, 47, 48, 49, 50, 52, 55, 58, 60, 66, 
67, 68, 72. 
„ pugnus, ?4la, 

L. Spirifera cuspidata, teii., 14, 18, 19 J, 29, 46, 47a, 51, 58, 67, 68, 72. 
„ disjuncta (?)* v., viii., xn., 33, 36, 55, 60, 61, 64. 
„ (Spiriferina) ? laminosa, 14, 60, 66. 
„ lineata, xn., 33, 60, 66, 67, 68. 
L. „ pinguis, 29a, 
L. „ ^ striata, Tin., 16, 18, 195, 28, 29a, 30, 32, 33, 36, 46, 47a, 

49, 60, 66, 67, 68. 
L. „ IJrii,' Tin,, x., xi., xn., 36, 55. 
L. Spiriferina cristata {Schloth), 17, 30, 60, 61, 67. 

„ Tar. octoplicata. 

L. Streptorhynchus crenistria, Tin., 15, 18, I9a, 195, 21, 29a, 27, 29, 

' 38, 50, 51, 55, 58, 60, 66, 67, 68, 72. 
Strophalosia caperata,* ti., Tni., x., xn. 
L. Strophomena analoga, thi., ix., x., 67, 68. 
L. Terebratula hastata, I9a, 105, 22, 29, 58. 
Rhynchonella subdentata, xn. 

Conchi/era, 

ATicula Damnoniensis, Tin., ix., 13, 14, I9a, 25, 28, 26, 27, 30, 34, 
37, 39, 40, 41, 42, 45, 47, 49, 50, 51, 52, 56, 57, 59, 63, 
64, 65, 66, 67, 68, 69, 70, 71, 73. 

„ exarata, xn. 

„ subradiata, xn. 

„ undetermined sp., 25, 26, 55, 70. 

1 Mr. Davidson detected among the Irish specimens submitted to him from this loca- 
lity some elongated oval casts, approaching in shape to this form. It occurs at Ilfra- 
combe. 

3 According to Mr. Davidson, the so-called species which have been nAmed Arehiaci, 
BarumensU, ccdcaratcL, distant, extensa, gigantea, grandava, inomata, Lonsdcdei, 
Afurehi»onianu8y protenta, VemeuHliif are all synonyms, or varieties of S, dUJuneta, He 
holds it to be decidedly distinct from S, ttriata, some varieties of which, however, are 
certainly so much like some varieties of S, disjuneta, that none but a very practised eye 
can perceive the difference. See the plates of the two spedea in Davidson's "Bra- 
chiopoda." 

' Mr. Davidson had some doubts as to this species from the Irish localities ; but Mr. 
Baily feels confident of the correctness of the identification. The Devon localities are from 
Morris's Catalogue. 

A Mr. Baily and Mr. Salter had previously named some of the Irish specimens as be^ 
longing to this genus and species ; but Mr. Davidson could not satisfy himself of its 
occurrence among those specimens which we submitted to him, and believed those which 
resembled Strophalosia caperata to be Producta seahricula. 
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AvicTilopecten altematus, xn, 

arachnoidens, xn. 
arenoBus? 37, 58. 
granulosus, xii. 
nexilis, viii., x., 37. 
CM. „ papyraceus,* 35. 

L. „ plicatus, ?45. 

polytrichus, vul, xi. 
L. „ tesselatus, yni. 

transversus, vni., x., xi., xn. 
undetermined sp., 35, 39. 
L. Axinus (Cypricardia) deltoideus, xn. 

„ n. s. (figured in Explanation of Sheet 192), 49. 
„ undetermined sp. 35, 37, 43, 65. 
Oardiola retrostriata, xn. 
Ctenodonta (Pullastra) elliptica, xn. 
Gucullffia amygdalina,' yin., ix., 19. 
„ angusta, ix. 
„ depressa, ix. 

„ Griffithii' {Salter, MS.), 47, 49. 

„ Hardingii, vin., ix., 20, 23, 27, 28, 30, 39, 41, 63, 70, 72. 
„ trapezium,' ix. 
„ unilateralis,' ix. 
Curtonotus centralis, 19. 

„ elegans,* ?vni., ?x., 19, 20, 28, 41, 63, 65, 66. 

„ „ var. elongatus, 19, 20, 24, 37, 39. 

,, „ var. rotundatus, 19, 27, 30, 37, 58, 65, 67, 69. 

Cypricardia PhHlipsii,* t. 

„ undetermined sp., 39, 65, 67. 

L. ? Dolabra securiformis, 66. 

„ undetermined sp., 17, 22. 

L. Leda attenuata, 58. 
Modiola amygdalina, ? xn. 
L. „ MacAdami, 13, 26, 27, 28, 34, 35, 36, 40, 41, 43, 46, 47, 

63, 64, 65, 66, 67, 68, 69, 70, 71, 72, 73. 
l^ucula latissima, x. 
„ lineata, v. 
„ plicata, V. 



^ Almost the only known instance of the oocnrrenoe of this species anywhere, except 
in the Coal-measures. J. B. J. 

3 The species marked thus are probably synonyms of C Hardingii. W. H. B. 
3 This fine species is figured in our Explanation of Sheet 192, &c. 

* Mr. Salter mentions the occurrence of shells of this genus in the Pilton group. I 
saw casts of some north of Braunton. I have supposed them to be of this species solely 
because it is the most abundant species. 

* Occurs in the Lower Limestone Shale, in two localities, in the county of Cork. 
JOTJaN. R. G. B. I. — ^TOL. I. S 
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Nucula tenuiarata (Sandberger), 67. 

„ n. s. (figured Explanation, 192, &c.)) 47. 

„ nndetermined sp., 13, 15, 17, 18, 22, 32, 33, 34, 37, 41. 
Orthonota (Cypricardia) semisulcata, xu. 
Ptennsea spinosa, xn., r 49. 

„ yentricosa, xn. 

PuUastra antiqna, ix., x. 
L. „ bistnata, ? 60. 
Sangoinolaria ? sulcata, xu. 
Saagoinolites complanatus, x. 

„ liratiis, x. 

L. „ oblongus, ? 63. 

L. „ plicatus, 43, 48, 66, 67, 68, 71. 

L. „ transversus, 43, 44. 

„ sp., vni., 14, 30, 33, 39, 42. 

L. Sedgwickia bnllata, ? 26. 

Gasteropoda, 

L. Acroculia (Capulus and Pileopsis) striata, ? 22. 

L. „ vetnsta, Tni., 60. 

Dentalinm, sp., 3.9. 

L. Enomphalus pugilis, 58. 

„ serpens, xi., xii. 

„ undetermined sp., 67. 

Loxonema nexilis, xn. 
L. „ rugifera, vm., xi. 

„ sinuosa, xn. 
L. „ tumida, xn. 

„ nndetermined sp., 13, 47, 49, 67, 70. 
Macrocbeilus neglectum, ? xi. 

„ nndetermined sp., I9a, 66, 67. 

L. Murchisonia angulata, xi., xn. 
l^atica meridionalis, y. 
„ nexicosta, xn. 
L. „ plicistria, ?51.^ 

„ undetermined sp., 13, 14, 17, 18, 46, 66, 69, 71. 
I. Patella retrorsa, ? 55, 

Pleurotomaria aspera, x., xn. 

„ cancellata, xi., xn. 

L. „ expansa, y. 

„ gracilis, y., xi. 

„ nndeterm. sp., 18, 22, 37, 89, 40, 51, 58, 66. 

Vermetus (Pleurotomaria) antitorquatus, xn. 

Heteropoda. 

Bellerophon bisulcatus, xn., 39, 47. 
L. „ decussatus, ?58. 
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L. Bellerophon striatus, 22, 23, 50, 51, 67, 69. 

„ subglobatus, vin., ix., x., 13, 19a, 26, 31, 34, 36, 37, 46, 

47, 49, 50, 51, 54, 57, 58, 60, 67. 

„ trilobatuB, ? (probably a form of bisulcatus), xn, 

L. „ TJrii, v., X., 13. 

„ undeterm. sp., 15, 17, 22, 40. 



Cyrtoceras ruBticum, xn. 
Clymenia fasciata, xn. 

laevigata, xn. 

linearis,* xn. 

plurisepta, xn. 

sagittaUs, xn. 

striata, xn. 

valida, xn. 

undulata,* xn. 
Goniatites biferos, xn. 
„ bisulcatus, xn. 



Cephalopoda. 

Goniatites insignis, (?)' xn. 

,1 linearis, xn. 
L. „ vinctus,(?)'x.,xn. 

Nautilus megasipho,^ xn. 
L. Orthoceras cinctum, xn., 15. 

„ cyHndricum, x. 

„ imbricatum,* ix. 

L. „ fusiforme,^ xn. 

„ laterale,® xn. 
L. „ lineolatum, yi. 

„ striatulum, xn. 



L. Orthoceras undulatum, yni., xn., 25, 26, 35, 42, 50, 51, 66. 

„ undetermined sp., 15, 22, 24, 28, 30, 32, 37, 39, 44, 52, 

54, 58, 67, 68. 

Echinodermata, 

L. Actinocrinus polydactylus (probably identical with triacontadac), 

Tni., 32. 
L. „ tenuistriatus, P. F., vm., x. 

L. „ triacontadactylus, 52, 53, bb, 61, 63, 66, 67, 68. 

„ vaiiabiUs,(?y 15, 16, 28. 

Adelocrinus hystrix,® xi., (?)61. 
L, Archseocidaris TJrii, 67. 

Cyathocrinus macrodactylus, xi. 
L. „ pinnatus, vni., (?) 31. 

L. „ planus, 36, 61, 67. 



1 Morris unites linearis with unduhUa, which latter Salter does not mention in his 
lUt. W.H.B. 

' Morris makes insignis a synonym of vinctus, Salter retains insignis, does not 
mention vinetuSy but gives bisulcatus, which is not mentioned by Morris. W. H. B. 

From the figure in Sedgwick and Mnrchison's paper, it appears to be the same as 
G, Henslowi, and they refer it to that species. 

3 Is this the young of another species ? See plate in *' Pal. Foss.** 

^ Orthoceras imbricatum is the name given also to an Upper Silurian species. 

* Morris makes 0,Jusiforme a Poterioceras. 

^ Morris refers this to undulatum ; Salter retains it 

' These are probably identical with Actinocrinus triacontadactylus, according to Mr. 
Baily. 

B These are probably identical with Flatycrinvs, according to Mr. Baily. 
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L. CyathocrintiB variabilis, (probably the same as ActiiL yariab.), tiu., 
15, 16, 27, 28, 29a, 37, 40, 43. 
PalsBaster, n. s.. Tin. 
L. Pentremites oyalis, xi. 
L, Platycriims laevis, (?) 67. 

„ undetermined sp. (joints of the genus Platycrinus are of 

yery firequent occurrence), 31, 32. 
Protaster,* n. s., yiii., two sp. ; 36, one sp. 
L. Poteriocrinus and Ehodocrinus seem to be both represented among 
the Braunton specimens, according to Mr. Baily. 

Crustacea, 

Leperditiaf (Cypridina) subrecta, 25, 26, 58, 65. 
Phacops granulatus, yui., xn. 

„ latifrons, yii., yiii., x., xi., xii. 
L. Phillipsia pustulata, 60, 62, 67. 
Tnmerocephalus Iseyis, xi. 

Pisces, 
Holoptychius scales, y. 

GOAL-MEASUBE FoSSILS. 

Plants. 

Asterophyllites foliosa, lxxix. 
Calamites arenaceus, lxxix. 

„ undulatus, lxxix. 
Cyperites bicarinata, lxxix. 
Neuropteris cordata, lxxix. 

„ gigantea, lxxix. 

„ heterophylla, lxxix. 

„ Loshii, LXXIX. 
Noggerathia dichotoma, (?)80, 81. 
Alethopteris (Pecopteris) lonchitica, lxxix. 
Pecopteris muricata, lxxix. 

„ Serlii, lxxix. 
Poacites cocoina, lxxix. 
Sphenopteris acuta, lxxix. 

„ latifolia, lxxix. 

Stigmaria,J sp., lxxix. 

* One of the species from Braunton appears to be identical with that from Bock- 
savage, near Clonakilty. W. H. B. 

t Parts of the Lower Limestone Shale and of the Carboniferous Slate are so crowded 
with these minute bodies, that they might be well called Cypridina- slate, like the Cypri- 
dinen-schiefer of Germany. J. B. J. 

J The list of Bideford plants given above will be found in the Appendix of Sedg- 
wick and Murchison*8 paper. To the additional occurrence of Stigmaria markings in 
abimdance I can myself bear testimony, inasmuch as it is impossible I could be mistaken 
in identifying things with which I am so familiar. J. B. J. 
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Plant stems in undeterminable fragments were also seen at 80, 81, 
and 82. 

Conchifera. 

Ayicnlopecten papyracens, 81. 

Poddonomya Becheri, including the varieties called lateralis, mem- 
hranaeea, and tuberculata, lxxiy., lxxt., lxxth., 
80, 81, 82, 83. 
„ vetusta(?), 82, 

Cephalopoda. 

Goniatites carbonarius (?).* 

„ sphaericus, yar. crenistria, lxziy., 80, 81, 83. 

„ mixolobus,t lxxvi,, lxxvih. 

„ spiralis,! Lxxvn. 

„ spirorbis,t lxxyh. 
Orthoceras cylindraceum, lxxiv., i,xxv. 

9, scalare, 80, 81. 

Pisces, 
Coelancanthus sp., 80, 81. 
PalBeoniscus sp., 81. 

I would wisb in a few words to direct attention to the Inain conclu- 
sions resulting from this comparatiye list. 

In the true Old Red Sandstone of Ireland no fossils have yet been 
procured which are not of land and fresh water origin, except the fish 
(which maybe fresh water), and the fragments identified with Eurypterus. 
No fossils have been procured from the Old Red Sandstone of I^orth Devon, 
except parts of Sagenaria, or Xnorria, as it is sometimes called, and 
those identical with those common in Ireland. 

Of the Carboniferous Slate fossils the plants seem to be the same as 
those found in the Old Red Sandstone. This would be a fact in jBavour 
of considering the true Old Red Sandstone as belonging to the commence- 
ment of the Carboniferous Period. 

The animal fossils of the Carboniferous Slate show many species 
common to Ireland and England, and those the most abundant and impor- 
tant species, as CyathophyUum {Petraia) Celticum, Plewrodictyum prohle- 
matieum, l.]: Fenestella antiqua, l. Polypora laxa, Athyris eoncentrica, 
L. Chonetes Hardrensis, l. Producta scahrictda, l. Rh^nchonella pleuro^ 

* This is mentioned in Sedgwick and Murchison^s paper. It was probably from the 
Coal-measures near Barnstaple, and from the figure might be an imperfect specimen of 
G, crentMtria. 

f These may perhaps all belong to the preceding species, according to Phillips's 
own descriptions in the ** Pal. Fo9S." G^.mtx., and G, tpiralU and «/nror&i« have **Dey.'* 
attached to them in Morris's Catalogue ; but the localities giyen are, as every one ad- 
mits, in the Culm-measures, and not in any Devonian formation. 

X The L prefixed serves to distinguish the known Limestone species. 
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doUf L. Spiri/era cvspidatay diafuncta, l. striata and l, Vriiy l. Strep' 
torhynehua crmiatna, l. Strophomma analo^a, Avicula Damnoniensts, 
CucuHaa Hardingii, Curtonotua elegans, l. AcrocuUa vetusta^ Bellero- 
phon mbglohatuB and l. Uriiy l. Orthoceras undulatum, I.. Actinocrimts 
polydactylus, Adehcrinus hystrix, l. Cyathoerinus variabilis. This list 
might have been largely increased, had it not been for the caution 
exercised by Mr. Baily in leaving under the head of many genera 
" species undetermined," which could not be certainly identified with 
the forms figured by Phillips, or others, though they were most probably 
the same species. 

The palseontological identity of the rocks of the two countries is 
moreover shown by the fact, that many species which have hitherto 
only been found in one of the two districts also occur elsewhere in the 
Carboniferous Limestone ; so that we can apply the axiom, that " things 
which are equal to the same thing are equal to one another.'' 

Of Carboniferous Limestone fossils which occur in the Carboniferous 
Slate of L'eland, but have not yet been identified from that of Devon, 
we hAYQ Alveolites {Chatetes) depressa, Cladochonm erassus, Ceriopora 
rhombi/era, Athyris amhiyita^ lamellosa, and ? Hoyssiiy Zinyula mytiU" 
oides and squamiformis, Orthis Michelini, Producta semireUculata, Spi- 
rifera laminosa^ lineata, and pinguis, Spiriferina eristata, Terehratula 
hastata, Aviculopecten arenosus and plicatus, Dolabra securi/ormis^ Leda 
attemMta, Modioli Mac Adami, Ptdlastra bistriata, Sanguinolites oblon- 
guSy plicatus, and transversus, Sedgwickia bullata, AcrocuUa striata,, 
Euamphdlus pugilis, NcUiea plicistria. Patella (?) retrorsa, Bellerophon 
striatus, Actinocrinus triacontadactyhts and variabilis, Archaoddaris 
Urii, Cyathocrinus planus, Platycrinus lavis ?, and Phillipsia pustulata. 

Of Carboniferous Limestone species found in the Slate of Devon, but 
not yet identified in that of Ireland, we have Cyathophyllum caspitosum, 
Ceriopora gracilis, Glauconome bipinnata, Athyris planosulcata, Aviculo- 
pecten tesselatus, Axinus {Cypricardia) deltoideus, Loxonema rugifera, 
and tumida, Murchisonia angulata, Pleurotomaria expansa, Ooniatites 
vinetus, Orthoceras fusiforme emd lineolatum, Actinocrinus tenuistriatus, 
Pentremites ovalis. 

When we add to these Carboniferous Limestone species those marked 
L. in the list of species common to the two slate districts, the palseonto- 
logical argument for the contemporaneity of the rocks of both districts 
with the Carboniferous Limestone seems to me as strong as could pos- 
sibly be expected in such various deposits. 

The occurrence of Trilobites of the genus Phacops in the slates of 
Devon is perhaps the fact most calculated to induce palsBontologists to 
assign a higher antiquity to those deposits ; but there is no reason why 
that genus should not have continued to exist during the Carboniferous 
Period, where the nature of the sea bottoms and surrounding circum- 
stances were favourable to its longevity. 
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KeIGHBOTJBHOOD OF COBLENTZ. 

In the sixth volume of the " Transactions of the Geological So- 
ciety," Professor Sedgwick and Six R. I. Murchison published a paper 
"On the Older Deposits of North Germany and Belgium/* in which 
they lay down the basis for a reform in the previously received ideas 
respecting the age of those deposits, and sketch out the relation between 
the Ehenish rocks and those of Cornwall and Devon. 

They have been followed by many other writers, both British and 
Continental, among whose works I would especially mention that of the 
brothers Guido and Fridolin Sandberger on the Rhenish Slate System 
of K'assau (" Die Yersteinerungen des Rheinischen Schichtensystems in 
ITa8sau")» andYonDechen's new and admirable Map of Rhenish Prussia, 
now coming out. 

My own personal knowledge of the rocks of the Rhine and Moselle 
country is confined to hasty observations on a few quarries and cliffs 
on the banks of those rivers. I passed, however, two or three weeks 
at Coblentz last autumn ; and though I was unable, from temporary ill 
health, to do more than a little casual work, I believe it will be worth 
while to record the impressions which that left on my mind, as they 
might afford a starting point for some fellow-labourer. 

In the quarries on the road side by Laubach and Kapellen, two or 
three miles south of Coblentz, I was struck with the resemblance of the 
rocks to the Carboniferous Slate and Coomhola Grit of Ireland. The 
same minute lithological peculiarities (which can no more be recog- 
nised from description than that resemblance between two persons 
which we designate as a family likeness) struck me here, which had 
formerly impressed me in North Devon. 

Some of the beds, however, were not like any I knew in the Car- 
boniferous Slate of Ireland or Devon ; and on the black shining surfaces 
of some other beds I observed the impressions of Posidonomya in g^eat 
abundance. 

If, therefore, it be possible that the Carboniferous Slate is to be 
found here, it is also possible that beds belonging to the Coal-measures 
rest upon it, as they do in Ireland and Devon, with no very definite 
boundary between the two.* 

It can hardly, perhaps, be mentioned as a corroboration of this idea, 
but is still worth noting, that in two places I found thin seams of actual 
coaly matter sufficiently carbonaceous to stain the fingers, like that 
which would be called a " coal smut" in Staffordshire, or a " coal rod" 
in Ireland. One of these places was about a mile north of Kapellen, f 

* I by no means mean to assert that Posidonomya is peculiar to the Coal-measures, 
as we get it abundantly in the more earthy (calpy) parts of the Carboniferous Limestone 
of Ireland. 

t Mr. F. J. Foot, of the Geological Survey of Ireland, having made a trip to this dis- 
trict last June (1865), informs me that a two-foot coal was formerly worked near Ka- 
pellen ; he also brought thence some plant impressions — vague, but just like those often 
seen in the Irish coal-measures. 
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and the otiier on the side of the road which winds np to the Karthau- 
serberg, by a little footpath, with steps, going up to the first fort there. 

The Karthauserberg is a promontory of rocky high land between 
the rivers Ehine and Moselle, which is not much more than a mile 
across about Laubach, and runs for about two miles north of that. Its 
summit is a plain at a height of 300 or 400 feet above the rivers, with 
steep slopes m all directions towards them, except on the south, where 
the ground rises still higher towards the Kuhkopf, which is a minor emi- 
nence of that hilly region which is called the Hundsruck to the south 
of the Moselle, and the Eifel to the north of that river. 

The northern termination of the Karthauserberg slopes to a plain 
about a mile wide, which is but little above the level of the rivers, and has 
evidently been formed by their detritus, their junction having travelled 
down stream about a mile, in consequence of the accumulation of that 
detritus under the lee of the Karthauserberg. 

The rocks are all violently contorted, dipping in various directions at 
high angles, but their general inclination seemed to me to be from the 
high land towards the Ehine on the east, and towards the Moselle on the 
west^ This led me to speculate on the possibility of rocks representing the 
Old Bed Sandstone beiag found about the axis of the anticHnal, in the 
direction of the Kuhkopf; and it was accordingly with no small interest 
that on my last drive across the upland plain of the Karthauserberg I 
came, at the margin of the higher land, on some quarries in red and 
yellow sandstone, precisely resembling the upper part of the Old Bed, 
or that which has been called the Yellow Sandstone, of Ireland. 
These are on the Moselle side of the high land, about half a mile 
north-east of the village of Lay. The beds dip west and north-west at 
65® or 60°, and certainly rise from under the dark slates and grits 
which appear in the cliffs above the river. 

The occurrence of this red and yellow sandstone precisely ia the di- 
rection where I was speculating on the possibility of its existence, but 
with little expectation of finding it, may be no more than a chance co- 
incidence. It is, however, one that makes it worth while for any one, 
who may have the opportxmity, to examine the ground about the 
Kuhkopf more particularly, and see whether there is really any mass 
of rocks resembling the Old Eed Sandstone, and where that mass 
runs to.* 

This investigation would have the greater interest if Mr. Sharpe's 
identification of the lower subdivision of M. Dumont's *' Syst^me Eife- 
lien" with the Old Ked Sandstone of England should turn out to be 
correct In Mr. Sharpe's paper on the '* Classification of the Palaeozoic 
Formations given in Dumont's Maps" (" Quarterly Journal Geological 
Society, London," vol. ix., 1853, p. 23), will be found an account 

* Mr. F. J. Foot infonns me that red and yellow sandatones show themselyes on the 
north side of the Kuhkopf summit, the surface being covered with their angular d«hri$ ; 
but he could not find any section in them. 
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of this " Syst^me," from which it appears that it consists of the Eifel 
limestone above, the Eifel fossiliferons schists in the middle, and a 
group of red sandstones and conglomerates below. This would exactly 
agree with the Cork sections, where, however, the limestone is the ordi- 
nary Carboniferous Limestone. If the identification of the red sand- 
stones and the Mur du Diahle conglomerate with the Old Ked Sand- 
stone, by MM. Eozet, C. Prevost, Delanow, and others, and Mr. 
Sharpe's support of it, be correct, it will follow that the rocks above 
are Carboniferous, their fossils differing from those of our Carboni- 
ferous rocks, perhaps because they belong to a different Carboniferous 
province fipom those of Great Britain. 

Dumont placed his " Syst^mes Ahrien" and *' Coblentzien" below 
the Old Eed Sandstone, depending solely, I believe, on palaeontological 
evidence, which may after all be modified by space as well as by 
time, and thus point to a geographical difference instead of a chrono- 
logical one. 

If we can trace out an Old Ked Sandstone base for the Coblentz 
rocks, it will be a strong confirmation of the opinion I ventured to state 
in the notes to Mr. Davidson's "Devonian Brachiopoda,'* p. 43, that 
the uppermost bed of the '' Old Eed Sandstone was in existence before 
the deposition of any of the beds containing marine fossils, to which the 
name of Devonian has been given ;" and that all those beds are 
mere expansions of the Carboniferous Slate of Ireland and ITorth 
Devon, and therefore, like it, merely geographical variations of the Car- 
boniferous Limestone. 

River Drift of the Ka/rthauserherg Summit, — ^Before leaving the 
Karthauserberg, I would direct the attention of geologists to the sands 
and gravels which lie strewed over the upland plain, and the angular 
blocks of rock lying scattered about it, belonging to rocks which must 
be sought in situ higher up the respective river valleys. It is evident 
that the junction of the rivers once took place at this level ; and, look- 
ing up their respective valleys, the lines of terrace at that level may be 
seen for some nules in each direction. The flat at the northern foot of 
the Karthauserberg is an exact reproduction of the flat at the top, 
formed by the rivers at their present levels, similar sands and gra- 
vels, and I believe similar blocks, being strewed over it.* If the 
country were now to undergo slow elevation, the rivers would begin to cut 
their beds more rapidly ; and eventually the Coblentz flat would be 

♦ In Murray's " Handbook" is the following passage : — " The breaking up of the 
Irost is sometimes attended with danger to the town of Coblentz. In the spring of 1830, 
the ice on the Moselle came down wiiile the Rhine was still frozen over, and being foreed 
on by the current, while there was no outlet for its discharge, was raised into vast heaps 
near the junction of the rivers, so as to overtop the stone bridge near the Moselle and 
the quays along its banks. . . . The water of the Moselle rose so high as to break over 
the tongue of land on its left bank, threatening destruction to the village of Neuendorff, 
whose inhabitants took to flight, and it even floated up the Rhine on the top of the ice at 
far aa Boppart (ten or twelve English miles). Thejielde between the two rivers were 
covered with tee, and all communication cut o^" 

JOTJBIT. B. G. S. T. — ^VOL. I. T 



136 JOTTBNiL OF THE SOYAL GEOLOGICAL SOCIEXY OF IBELAND. 

left above them« with steep slopes on each side of it^ just as the Kar- 
thauserberg is now. 

Uhrenhreitatein Eocis. — On the eastern side of the Rhine the rocks 
have a general resemblance to those of the Karbhauserberg, though I 
was not so much struck with minor lithological resemblances to beds 
which I knew in Ireland and Devon. 

The Eock of Ehrenbreitstein is made of grits, sandstones, and slates^ 
which dip to the north-west at angles of 60*^ or 70**. In the little valley 
of the Muhlthal, at the back of the town of Ehrenbreitstein, a pretty 
good section may be seen in a series of quarries in beds which rise from 
underneath those on which the fortress stands. At the mouth of the 
Miihlthal valley the dip is north-west at 10° ; the beds then flatten and 
roll over, so as to dip south-east at 70°, and then rise again in that di- 
rection at angles of 50° and 60°. 

I only happened to discover fossils in one locality in a little aban- 
doned quarry on the left-hand side of the road to Niederberg, about 
half a mile out of Ehrenbreitstein. The rock here was crowded with 
fossils, and the true stratification was only to be discovered by observ- 
ing the layers of fossil shells. The rock, a green softish sandstone, 
spHts into irregular plates along lines which are nearly horizontal, and 
which I took at first for the stratification of the rock, until I observed 
the real bedding by means of widely-spread layers of fossils, a few 
inches apart, and dipping north-west at 80° when I perceived that the 
splitting of the rock must be due to cleavage. 

The fossils procured from this quarry were named from Sandberger 
by Mr. Baily, and belonged to the following species : — 



Chonetes sarcinulatus. 
Spirifera macroptera. 



Bpirigerina reticularis, 
lepida. 



Phacops laciniatus. 
The latter was a very fine specimen, and when cleaned was found to 
be much superior to any figured by Sandberger. 

The species did not appear to be numerous, though the individuals 
were in immense abundance. 

Callectiona of Fossils. — Two gentlemen of Coblentz have collections 
of the fossils of the neighbourhood, viz. : — Herr Geheimrath Zeiler, and 
Herr Handtmann, Postmaster, and were so obliging as to exhibit them 
to me. 

There is a fine collection of fossils also in the Museum of I^atural 
History at Bonn ; but unfortunately they are arranged zoologically in- 
stead of stratigraphically, so that their geological significance could 
only be arrived at by a longer examination than my time allowed of. 

The Work of the Broth^s Sandberger. — In the map attached to the 
Sandbergers' work all the rocks of the neighbourhood of Coblentz* are 
coloured as belonging to the " Spiriferen-sandstein," and the whole 
system is classed into, 

* In the margin of Yon Dechen's new map the rocks about Coblentz are also called 
<* Coblen2-8chichten,"and *' Alterer RheinUche Granwacke*' of F. Roemer. 
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IIT. Up'per Oroup. 
5. Posidonomyen-schiefer. 

II. Middle Group. 
4. Cypridinen-Bchiefer. | S. Stringocephalen-kalk. 

I. Lower Group, 
2. Orthoceras-schiefer. | 1. Spiriferen-sandstein. 

I believe that the red sandstones which I saw on the southern 
border of the Karthauserberg rise from beneath the Spiriferen-sandstein, 
in which Sandberger includes all the rocks immediately round Co- 
blentz. If those red rocks turn out to be true Old Red Sandstone, it 
will follow that all these groups belong to the Carboniferous period. I 
should be inclined provisionally to consider it probable that the Lower 
and Middle groups of Sandberger should be massed together as the re- 
presentative of the Carboniferous Slate, the Spiriferen-sandstein being, 
perhaps, the representative of the Coomhola Grit part of that group. I 
should look upon the subdivisions of the Carboniferous Slate (whether 
they be sandstones or limestones, and whatever may be their thick- 
ness) as of only local value and importance, and upon the variations in 
the names of their fossils as arising partly from the different names 
given to the same species, partly from real variattom in the spectes, 
arising either from difference of habitat, or difference of province, and 
partly from the coming in of different species and different genera, de- 
pending on the same circumstances. 

Should this speculation turn out to be well founded, it will pro- 
bably follow that the ITpper Group, the Posidonomyen-schiefer, will be 
found to be the representative of the bottom part of the true Coal-mea- 
sures, that in which the local group of the MUlstone Grit lies in the 
North of England. 

On comparing the list of species given in the work of the Sandber- 
gers with the list previously given in this paper, I find the following 
analogies between them. 

Of Carboniferous Slate fossils the Sandbergers enumerate, as found 
in one of their four lower groups : — Among the Actinozoa, Amplexus 
tortuomSj Cyat7u>phyllum {Lithostrotion) caespitosum, and Fleurodic- 
tyum prohlematicum ; — among the Polyzoa, Polypora laxa ; — among the 
Brachiopoda Athyris {Anoploiheca) lamelloaa, Cyrtina {Spiri/era) hete- 
roelita, Producta auhaculeata (if this be, as I should suppose, a mere va- 
riety of P. scahricula), Renscelleria {Rhynchonella) stringiceps, Ehyncho- 
nella puyntis, Streptorhynchus (Orthisina) crenistria, Strophomena {de- 
pressa) analoga, Terehratula elongata; — among the Conchifera, Cardiola 
retroatriata, Dolahra(?) (Isocardia) securiformis, euidNuctda tenuiarata; 
among the Heteropoda, Bellerophon decmsatus, and the species called 
trilolatua; — among the Cephalopods, Goniatitee hiferua and mixolohus; 
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and among Crustacea, Phaeops laciniatus and latifrons. Of Coal-measure 
fossils they give among the ^\asi\^ Nceggerathia dichoUma and Stigmaria 
ficoidea ; — and among the animals Qoniatite% crenistria, and Orthoceras 
scalare, as found in their Posidonomyen-schiefer. 

The agreement in species, therefore, of the fossils of the Continental 
and British localities is as great, perhaps, as could be expected, when 
we take into account two things — first, that all the fossils have not 
been examined by the same individual, and that the difference in the 
nomenclature may be the result, to a very large extent, of what the 
astronomers call the personal equation ; second, the influence of geo- 
graphical distribution, or the difference in the province of the two 
Faunae. When it is recollected that, according to M. Barrande's " Fa- 
rallele entre lea depSta Siluriem de BoMme et Scandinavie" contem- 
poraneous beds contain multitudes of species of Trilobites without a 
single species common to the two districts of Bohemia and Scandi- 
navia, the amount of the speciflc identity of the fossils between these two 
Carboniferous Slate districts of Britain and the Rhine will appear great. 
If we compare the peculiar assemblage of genera, and especially of those 
genera of which fossils are most numerous, the -resemblance between 
the Faunae of the two districts becomes still more striking. Some resem- 
blance may also be traced in a wider analogy, in the appearance, 
namely, of large bivalve shells (Conchifera) in the rocks of the two 
districts, although those of one region belong to the genus Grammy sia^ 
and those of the other to Cucullaa. 

Concision. — The conclusions I have formed are two :\ first, that it 
was a mistake to include under one designation the Old Bed Sandstone 
and the beds containing marine shells to which the name Devonian has 
been applied; secondly, that these latter are merely geographical repre- 
sentatives of the beds commonly known as the Carboniferous deposits, and 
chronologically are identical with them. Plainly as I have stated these 
opinions, however, I hold them as opinions formed solely by observation 
of facts, more or less clearly seen, to be modified or abandoned as soon 
as facts of a different tendency can be observed by^myself, or adduced 
by others. 



XVIII. — FxTBTHEE Notes on the Classificatiob' op the Bocks op 
NoKTH Devon. By J. Bebte Jtjees, M. A., F. R. S. 

[Read Dec 8, 1865.] 

Ik the month of September last I was able to make another hasty visit 
to ITorth Devon, with the object of continuing the comparison of the 
rocks there with those of the South-west of Ireland, and especially of 
examining the rocks of Lynton and Ilfracombe, which I had not pre- 
viously seen. 

"With this object in view, I carefully reperused the paper in the 
5th volume of the " Transactions of the Geological Society of London," 
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by Professor Sedgwick and Sir E. I. Murchison, '* On thePhysical Struc- 
ture of Devonshire." " To whatever extent I may now feel myself com- 
pelled to differ from the authors of that paper in some of their views, 
let me here record my admiration of their graphic descriptions of the 
external features and internal structure of the country, and the bold 
and masterly conceptions they formed of it— conceptions which could 
only have resulted from a laborious and patient examination of the 
whole district of Devonshire and its borders. I must also acknowledge 
that any one who confines his attention to Devonshire will feel con- 
vinced, not only of the accuracy of their descriptions of the rocks, but of 
the correctness of their classification of them into several successive 
groups. There is nothing to be seen in Devon to lead any one to sus- 
pect that the apparent order of superposition of these rock groups is 
not their real order. The general dip of the rocks is to the south. 
These rocks are very well seen in the clifEis of the north coast, and in 
the ravines of the brooks which run out on to the north coast. As 
we trace these brooks up, however, towards the watershed of the 
country (which is not more than four or five miles distant), these ravines 
rapidly dose in, and become shallow valleys^ so that near the watershed 
the exposures of rock, whether natural or artificial, become very few. 
After crossing the watershed, however, the southern brooks begin soon 
to cut their valleys into deep ravines and glens, and exhibit corre- 
sponding sections of the rocks again. It unfortunately happens that, 
where the crest of the country running westwards from Exmoor strikes 
out upon the west coast in Morte Bay, the rocks do not form cliffs upon 
the sea shore, being backed by large and lofty sandhills, behind which 
the ground rises, with smooth grassy slopes, into a down. This is 
called Pickwell Down ; and the high ground running eastward from 
it forms a succession of gently undulating heathery moorlands, or downs, 
for thirty or forty miles into the country. The summits of these round- 
topped, smoothly-sloped hills rise to heights varying from 1000 to 
1400 feet above the sea. It often happens that no exposure of rock 
larger than a small wayside quarry is to be seen on these moorlands 
for three or four miles in every direction, and yet it is along this very 
central band of high ground that I believe the key to the structure of 
the country is to be sought, and probably sought in vain. 

Had there been a clear coast section along Morte Bay, or a sufficient 
exposure of rock across the line of downs that run from Pickwell Down 
to Dulverton Common and BEaddon Down, the structure of North Devon 
would not have remained an unsolved problem till the present day. As 
it is, I believe that problem to be not only unsolved, but that its solu- 
tion is not possible by anything to be observed within that country 
itself; and the £acts observable there must be interpreted by the know- 
ledge acquired in some other district, where the same rock groupsfare 
more fully displayed, and their real order of superposition can accord- 
ingly be more certainly determined. 

One reason for thinking the apparent not to be the real order of 
succession of the rock groups springs from the examination of De^on 
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itself; and that is the extraoMinary thickness they must possess on 
the oommonly received hypothesis. 

The distance from Lynton to the Coal-Measure 'boanda:iy, near Sontk 
Molton, is aboat fourteen miles in a straight line, measured directly 
across the strike. The rocks both along this line and eyerywhere else 
have a prevailing dip to the south, with a few minor undulaticms or 
contortions. The inclination is slight on the north coast, but in(a:eases 
as we go south to a very high angle. 

Mr. Weaver, whose accuracy of observation no Irish geologist wonld 
be inclined to question, divides the rocks of Nortb Devon into eight 
groups, thet wo uppermost of which — ^his (7.) Wavellite Sdiists and 
limestones, and his (8.) Cuhniferous Shale — ^belong to the Coal-measures, 
the six others being me rocks since called Devonian. These, he sa3rs, 
form one consistent eonseeutive series, and he divides them into— 1 . Fore- 
land Sandstone; 2. Lynton calcareous slate; 3. Trentishoe quartzy slates 
and sandstones, including the Combe-Martin limestone; 4. Morte slates; 
5. WoUacombe sandstones, flags, and (dates ; and, 6. Trilobite slates ; 
and he describes the angle of dip as increasing towards the south &om 
20° to 80°, the staike being from 10° to 16° N. of W. and S. of E., 
true bearings.* 

But, if we allow the width of this apparently consecutive series to be 
reduced one-third by the effect of contortion and undulation, and assign 
a mean angle of inclination of only 30° to a width of 50,000 feet of 
consecutive beds, we get a total thickness of about 25,000 feet. It 
seems to me impossible to allow any further reduction to this thickness, 
if we suppose the beds of North Devon to be really superimposed 
on each other in a regular order of succession. And it must be ob- 
served, that even then we do not reach their base, so that an indefinite 
addition has to be made for beds hidden by the waters of the Bristol 
Channel. This result is one that requires a comparison with some 
other district, where the same beds are exposed, either for correction or 
verification. 

We have such a district in the South-west of Ireland, and the hy- 
pothesis I now offer for the interpretation of the K'orth Devon section 
is based solely on the experience acquired by myself, and my colleagues 
of the Geological Survey in the southern coiinties of this country. I 
believe that the county Cork and the adjacent parts of Kerry must be 
taken as the typical district for the classification of the Devonian rocks, 
and that the grouping of the rocks of the South of Ireland, resulting 
from the labours of Sir E. Griffith and Her Majesty's Geological Survey, 
must form the model for the grouping of the same beds in other coun- 
tries. 

I do not, of course, mean to assert that the rock groups of other 
countries must necessarily be the same as those of Ireland ; but I cer- 
tainly must maintain that, as the rocks of Ireland are clearly shown, 

* See " Proceedings of the Geological Society of London," vol. ii., p. 589 ; paper read 
January 3, 1838. 
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and their order of sucoession can be observed in many localities, that 
order must be presumed to be the one which prevails in Devonshire, 
and in Western Europe generally, in all places where no good reason can 
he shown to the contrary. 

It happened that Devonshire was described before the South-west of 
Ireland, and described by masters in our science. Had those describers 
however, been previously acquainted with the structure of the South- 
west [of Ireland, they would have had reason to suspect that the ap^ 
parent order of superposition in Devonshire was not the true one, and 
would doubtless have interpreted the sections in Korth Devon by the 
light of their previous Irish experience. Any one who has gained this 
experience will, I believe, agree with me in the ideas I have formed 
respecting the structure of North Devon. I shall not, on the other 
hand, be at all surprised, if any one without this exp^ience, who looks 
solely to North Devon itself, declines to accept them. 

My hypothesis is briefly this — ^that a great fault, with a downthrow 
to the north, strikes from the northern comer of Morte Bay, about east 
and by south, all across North Devon, somewhere near the villages of 
West Down, Bittadon, East Down, Ghallacombe, about a mile south 
of Simonsbath, and thence onwards in the same course. 

The diagrammatic section in fig 1 will express in a general way, 
without reference to any particular line of country, what I believe to 
be the true structure of the district between the British Channel and 
the latitude of Barnstaple and South Holton, 




CARBON.FEROUS SUATE , - CARBONIFEROUS SLATE 

Immediately south of the line of fault above mentioned, the country, 
wherever I have examined it, from Morte Bay to Dulverton, shows a 
great thickness (from 3000 to 7000 feet) of rocks which are identical 
in character with the Old Bed Sandstone of Ireland, and precisely like 
what much of that of South Wales would be if it were sufficiently in- 
durated, and traversed by slaty cleavage. 

This Old Bed Sandstone dips south at a high angle, and passes 
under dark grey and black slate identical in character with the Irish 
Carboniferous slate, and that dips south under a great thickness of other 
rocks equally identical with the Irish Coal-measures (see p. 115). But to 
the north of the line of the supposed fault above mentioned there is a great 
succession of other rocks also dipping south, and appearing, therefore, to 
pass under those which I have called Old Bed Sandstone. There is no 
place, so far as I could learn by my own search,' where the actual junc- 
tion between this Old Bed Sandstone and these apparently lower rocks 
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ia to be seen, neither can I find any such place described by any other 
observer. AVliere all the rocks dip to the south, the natural conclusion 
is, that the southern rocks are the higher, and that the rocks farthest north 
rise up from beneath all the rest. According to the observable facts, 
therefore, the rocks on the north coast of Devon, about Lynton, should be 
the lowest group ; and all these rocks — ^those, namely, of Lynton, Combe 
Martin, Ilfracombe, and Mortehoe — should dip under those rocks which 
I have called the Old Bed Sandstone above. 

But I found, to my surprise, that the rocks about Lynton were pre- 
cisely identical in lithological characters with the lower part of the Carbo- 
niferous Slate of Irelemd, and the numerous fossils they contained seemed 
to my eyes to be the same fossils. That some of the fossils are the same 
is admitted on all sides ; and as for the other fossils, they are, at all 
events, not an Upper Silurian assemblage of fossils, nor belonging to any 
assemblage which are elsewhere known to be below anything like Old 
Bed Sandstone. 

The non-fossiliferous grey slates which lie above the Lynton beds, 
striking out in one direction on the coast about Ilfracombe and Morte- 
hoe, and in the other running through the country to Simonsbath and 
Exton, are also precisely like the higher non-fossiliferous portion of the 
Carboniferous Slate of the county of Cork. 

We can in Ireland penetrate down into the purple andgreen slates and 
sandstones of the Old Bed Sandstone to a depth of 10,000 or 12,000 feet, 
in nxunerous glens and valleys in Cork and Kerry ; but we never meet be- 
low the highest red beds any such groups of grey slate as those of Ilfra- 
combe or Lynton ; nor do we find any beds containing marine fossils at 
alL I believe, then, that the grey slates of Lynton and Ilfracombe are 
really part of the Carboniferous Slate of Ireland, and, like it, lie wholly 
above the Old Bed Sandstone ; and as the red beds which range across 
North Devon, from Morte Bay to Haddon Down, are exactly the same as 
the Irish Old Bed Sandstone, I believe them to be brought up by a 
great fault running along the line before mentioned. 

If this interpretation be the correct one, and even in Devon itself 
there is no conclusive evidence against it, it will foUow that the subdi- 
vision of the rocks into the ITpper, Middle, and Lower Devonian, which 
seemed inevitable as long as the central band of Old Bed Sand- 
stone was believed really to He in the middle of the series, becomes un- 
necessary. 

The rocks of the north coast, the Lynton beds, and the Ilfracombe 
beds, will thus be placed on the same general horizon as those of Baggy 
Point and Barnstaple ; and the classification of the rocks of Devonshire 
will assume the same simple type as those of Cork, viz., 

3. Coal measures ; 

2. Carboniferous Slate, or Devonian beds ; 

1. Old Bed Sandstone. 

We know that the Carboniferous Slate of Ireland — a name first 
proposed by Sir B. Griffith — ^is a very variable formation ; and that, in 
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tracing it from the shores of Cork Harbour to those of Bantry Bay, it 
acquires so great a bulk of hard quartzose grits below (called by us 
Coomhola grits), with so many more and thicker calcareous bands above, 
that it would be easy to make mistakes in its classification, if we were 
not able to trace a definite boundary below it by following the red and 
green slates and grits of the Old Ked Sandstone continuously across the 
country. 

In Devonshire it seems to become still more variable, or at least va- 
riable in another direction, by taking in great banks of limestone. 
These are most conspicuous in South Devon ; but they show themselves 
about Combe Martin, in ITorth Devon, while in the intermediate Barn- 
staple country they are ^s insignificant as they are near Bandon and 
Kinsale. 

Where the sandstones prevail we get occasionally a peculiar set of 
fossils, which do not occur elsewhere (several species of Cuculleea, &c.) ; 
where the limestones become thick and important, other genera makt 
their appearance (the Stringocephalus, for instance). Even in the slates 
themselves there is a good deal of difference in the assemblages of fos- 
sils that occur in different localities. This is the case in Cork and Kerry ; 
it is therefore not surprising that it should also be the case when we 
compare the fossils of Devon with those of Ireland, or those of different 
Devonian localities with each other. 

There are, however, certain species which I believe prevail through- 
out the slates, whether they contain inlying bands of limestone, and 
peculiar sandstones, or not. These species are the most common and 
abundant species everywhere ; and it is a fact of no little significance 
that most, if not all, of these species occur also in the Carboniferous 
Limestone. 

I have previously expressed the belief that the Irish Carboniferous 
Slate must be taken to be contemporaneous geologically with the Car- 
boniferous Limestone. I now believe that the same classification will 
have to be extended to the Devonian beds when the Old Ked Sandstone 
is detached from them. The hypothesis I propose will effect that for 
North Devon ; while for South Devon, although I have little personal 
acquaintance with the district, I have, from the perusal of the published 
descriptions, a confident expectation that it will likewise be found easy 
to detach a set of non-fossiliferous beds, probably bright red and varie- 
gated slates and sandstones, to form an Old Red Sandstone base, the 
beds above them being a peculiar form assumed by the Carboniferous 
Slate. 

In my former paper I alluded to the apparent possibility of tracing 
a genuine Old Red Sandstone in the Rhine country between, the Upper 
Silurian beds and the Devonian beds, as proposed by the late Mr. Daniel 
Sharpe, in his paper in the " Quart. Jour. Geol. Soc. Lend.," vol. ix., 
p. 23, 1853 ; but on that point I have no new information to add. 
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XIX. — Cbumpled Geaiotb Beds in the County op Donegal. 
By WiLLLiM Habte, C. E. 

[Read March 8, 1865.] 

The Granite of Donegal has been well described as being decidedly 
gneissose in its character (*' Rep. Com. B. A./' 1863, p. 61), and the 
evidences of this are somewhat varied. 

In the Gweebarra Talley, for instance, the granite rocks are very 
massive, and present a little of the appearance of ordinary gneiss ; for 
they are traversed by bands of black mica (or more micaceous granite 
than the rest), which give at first an appearance of stratification, 
which, however, imparts little or no schistose structure to the rock. 

Again, we find, inclosed in the granite patches of schists at different 
places, and into which the granite often seems to pass. 

To a third, but distinct class of structure, I have now to direct your 
Sttention, which seems, to me to have an important bearing upon the 
question as to the origin of granite, at least of that of Donegal. 

TVe find sometimes, alongside the amorphous and highly crystalline 
granite, thin slabs of the same texture, and, though the structure is 
gneissose-looking, quite devoid of lamination. 

Nowhere is this more observable than near Dungloe, and at about 
half a mile from that village, on the road to Maghery, the granite, 
which lies between the road and the shore, is thinly stratified verti- 
cally ; and, common as is the contortion, or crumpling, in the case of the 
gneiss imbedded in the granite, in no instance until here have I met 
with a similar phenomenon as regards the so-called granite proper. 

Those beds vary from one inch upwards in thickness, and may be 
traced for a considerable width and distance along the shore. 

At the point I have described they are intersected by a line of 
crumpling, nearly at right angles to the beds, which bear 15" E. oiN. 
(Mag.) ; and, so far as texture goes, there is nothing to indicate whether 
this plane is that of original bedding (lamination), or not — ^for the 
whole. is essentially granite in its texture — ^but its coincidence with 
that of the ordinary strike f>i the beds of the primary rocks marks it as 
such. 

These beds " thin out" in a remarkable manner, and in many re- 
spects in the same manner as in the ordinary metamorphic and sedimen- 
tary rocks. 

I lay before you specimens of those crumpled beds, where they 
" thin out," with ** slickenside" surfaces ; and also a specimen of the 
straight beds, showing how the rock is traversed by so many joints, that 
any attempt to quarry it reduces it nearly to the state of road metaL 

This " joint" structure of the Donegal granite has been described 
by the Kev. Professor Haughton in his " Experimental Kesearches on 
the Granite of Ireland," in vol. xviii., p. 403, of the "Journal of the 
Geological Society of London," where he calls these planes of bedding 
" cleavage planes," and the intersecting ones "joint planes." 

I find the bearings of them to be as follows : — 
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Cleavage, 15° E. of N.Mag. 

Jointe, 85°E.ofN. „ 

Ditto, 65*'E.of8. „ 

Here I may observe, that in the case of this granite much care is 
required in observation, as these ''joint planes" are sometimes so finely 
developed, that they are scarcely to be distinguished from those of 
'' cleavage," giving, as it were, planes of fedse stratification ; but iu 
these contorted portions of this granite the regularity of the joints is 
lost, and they are completely confused. 

Here, then, we have the same features of plasticity, &c., charac- 
terizing the highly crystalline granite that we find in the acknowledged 
metamorphic rocks, but when the metamorphic action was more pow- 
erful, and such as was sufficient to destroy the ordinary appearance of 
lamination, if it existed ; and, as I am not aware of any similar case 
having be^ observed before, it struck me as being worth placing upon 
record. 

% 

XX. ^NoTES ON Paet op the Lehjstek Coal Field, with a Becoed 

OP SOME Fossils pound therein. By William Booket Beowneioo. 

[Read Jane 14, I860.] 

The following notes relate to the Jarrow colliery, situated under the 
townland of Cloneen, otherwise Bawn-Jarrow, in the county of Kil- 
kenny. Before proceeding further, I would wish to acknowledge the 
obligations which I am under to Mr. S. Bradley, the owner of the mines ; 
and to Mr. K. Dobbs and his son, of Coolbawn. It is owing to their 
courtesy and love of science that I have the honour to lay before the 
Society, this evening, a collection of fossils ; which I beHeve will be re- 
garded as one of the most remarkable series of specimens which have 
ever been obtained at one time. 

The date of the first boring of the Jarrow mine, in whioh I discovered 
these fossils, was 1812. It was first worked successfally in 1827, and 
continued open till 1832, after which date it was not worked till 
1853, when it came into the possession of Mr. Bradley, the present 
owner. 

So &r as I have been able to learn, no fossils, of any note, have 
ever been found in this or any of the adjoining mines previous to those 
which I have lately discovered. The principal seam in it is known as 
the ** four-feet coal," and it is the hardest and least stratified in the 
district. 

The part of this mine which is worked presents the following sec- 
tion, reading it from the ceiling downwards to the coal-seat :— 

The roof is formed of five feet of "clay slate," immediately under 
which there occurs a seam of "inferior coal," about three inches in 
thickness. Next beneath this lies the best seam of coal, known as the 



1 16 JOITENAL OF THE KOYAL GEOLOaiCAl SOCIETY OF IBELAMD. 

." stone coal," whicli is about three feet in thickness, and rests on a 
•worse description of " foliated coal," about one foot thick. Underlying 
all these there exists a layer of slaty coal, nine inches in thickness, 
and known to miners as the ** wire sole." Immediately under the wire 
sole there is a four-inch coal, resting upon what the miners call a "white 
slate," which latter is two feet in thickness, and is superposed to a bed 
of ** culmy coal," six inches in thickness, resting directly upon the coal 
seat. 

Nearly all the fossil genera of which I have obtained specimens in 
this mine are confined each of them principally to a particular stratum. 
I may also mention that the four-feet seam is not to be met with in any 
of the adjoining mines ; which I think may probably be explained by 
the supposition that it forms part of what was once the uppermost 
stratum, or innermost saucer-Hke bed of the basm in which these de- 
posits were formed. 

I have now the honour to lay before you specimens of the fossils 
which I have obtained. I believe that I shall be found to be correct, 
when I exj^ess it as my opinion that I lay before the Society this 
evening, amongst other specimens, at least six, if not seven, perfectly 
new genera of reptiles. 

I have brought these remarkable fossils before you perhaps some- 
what prematurely, and while the specimens which I have obtained are 
more or less imperfect, principally with the view of securing the pri- 
ority to the discovery, and the priority of publishing their notice to our 
" Journal." 

I do not attempt to enter this evening into what would necesseurily 
be an imperfect description of them, in the present stage of the inquiry : 
as I do not believe that it would be for the interest of science that I 
should do so until I shall have obtained more perfect specimens. How- 
ever, I hope to be in a position to describe them at no distant day ; and 
I desire to take this opportunity of thanking our Council for most 
liberally promising to illustrate such description with four Plates, in 
our "Journal." There is one fossil in particular which I would wish 
more particularly to notice, on account of its very remarkable hour- 
glass shaped caudal vertebrse and processes, and which I propose to 
call " Wandesfordii," after Mr. Wandesforde, the lord of the soil. 

In conclusion, I feel happy in having been so fortunate as to rescue 
even those few specimens now before you from the work of geological 
destruction which is daily proceeding in all mines and quarries through- 
out the world. As each part of any mine is abandoned, being commer- 
cially exhausted — as each pillar is fired, each portion of the roof al- 
lowed to fall in — ^there is lost for ever to Palseontology an accumulation 
of records, whose destruction is hardly less sad to science to contem- 
plate than the burning of the Alexandrian Library of old was to 
knowledge. It therefore the more behoves all "brethren of the ham- 
mer" to be constantly up and doing. This work of destruction is taking 
place in every part of the world every day, and therefore they should 
be on the look out every hour, in whatever part of it they may be living. 
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TO ILLUSTRATE MR. KIN ARAN'S PAPER ON THE FOLIATION IN THE GNEISS AND SCHIST OF 

YAR-CONNAUGHT. 
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Who can tell what vexed problems of the geologist may have their 
solutions lost for ever to science by each day's recurring operations in 
mine or quarry ? 



XXI. ^NOTES ON THE FoLIATION IN THE GnEISS AND SCHIST OF YaB- 

CoNNAiTGHT. By G. Henky Kinahan, Senior Geologist of Uie Geo- 
logical Survey of Ireland. 

[Read January 10, 1866.] 

The foliation in the metamorphic rocks of Yar-Connaught seems gene> 
rally to follow some variety of lamination, and rarely the cleavage 
planes ; I shall, therefore, first copy firom my note book the places in 
which it may follow the cleavaga 

A little north of Lough Seecon {Galwayy ^^\* " the foliation is 
slightly oblique to the bedfing, and seems to follow the -cleavage planes." , 

In the stream, a few yards west of Knockbane gate {Galway^ ^^f ), 
'^ the foliation in a bed of schist is slightly oblique to the bedding, and 
seems to follow the cleavage planes." 

Keerauntoole (Galtvap, ^^), about half a mile due north of Lough 
Adrehid, '' the foliation generally follows the lamination ; but in one bed 
of schist it seems to foUow the cleavage planes." 

CurraduffWest {Galwayy^-^)y^^m the stream south of Captain 
Tracy's Lodge, in a bed about five feet thick, there is a foliation oblique 
to the bedding ; and, as the rock is more a schist than a gneiss, perhaps 
it may be the cleavage planes that the foliation follows." 

The foregoing are the only instances which I find in my note book ; 
and though in each of these places I believe that the foliation coincides 
with the cleavage, yet in no place would I be quite certain, as it might 
be the oblique lamination that it followed. 

Oblique lamination is usually common in grits and sandstones, and in 
the gneiss of Tar-Connaught oblique foliation is common. I shadl men- 
tion a few instances. 

In the townland of Derryeighter {Qalway^ ^^), a little south of 
Knockwaumnamoe, the foliation in the gneiss is obKque ; a sketch of 
this '.will be found at Plate VI., Fig. 1. In the townland of Doon 
(Galway, ^^) part of six beds were sketched, in three of which the folia- 
tion was oblique (see Fig. 3). The highest bed in this sketch is meant 
to represent a Porphyritic Granite. Fig. 4 was taken near this place ; 
it shows doubly oblique foliation in one bed. 

Fig. 5 is. a diagrammatic section of a cliff a little east of Letter 
Lodge (Gatway, ^^); the general rock thereabouts is a foliated Granitic 
Porphyry ; but in tiiis place there is a vein of green gneiss, consisting 
of five beds, the foliation in the first and fourth of these, counting from 

* This refers to the quarters into which each Sheet of the Ordnance Maps is 
divided by the officers of the Geological Survey. 
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the right hand (east side), is parallel with the foliation in the granite, 
while in the other three it is more or less oblique. 

I find that I noted, " in the gneiss the foliation generally followed 
either the lamination or obHque lamination;" but to this there are 
exceptions. At the south-east comer of Gorraghduff East ( Gakcay, ^ ) 
a very quartzose gneiss was observed, full of small almond-shaped par- 
tides of quartz, round which the foliations curled. This I have tried to 
represent in Fig. ^o. 9. In some places there is also a nodular foHation 
in the gneiss ; but this is not yery common. Good examples of it, how- 
ever, will be found among the rocks that appear in the neighbourhood 
of the town of Galway, more especially in the low swampy tract of 
ground through which the railway runs S. S. V. of Lough Atalia. There 
&e nodules are generally whitish or reddish {mieaoeous gneiss^ while 
the rest of the rocks are blackish or greenish (Jiornblmdie gnem), which 
gives them a very marked appearance. 

In shales there are a variety of structures ; a very common occur- 
rence is to find a '' curled*' or spheroidal structure ; numerous sketches 
of which will be found in the "Memoirs of the Geological Survey," 
more especially those written by Mr. Du Noyer ;* and in the schist we 
find a spheroidal foUation. Good examples of this were noted in the 
townlands of Leam West and Bunnakill {Galway ^ ^)y ^ little east and 
north-east of Lough Aphreaghaun. In that neighbourhood this kind 
of foliation is extremely well developed, but it will also be seen in other 
places, having been observed in the hills west of Glan {Oalwag, 39 and 
40),:t on the hills west of Boss Lake more especially about Knockseefin 
( Galwag, 67), at Leam ( Gakoay 63), which lies west of Oughterard, &c. 

Anodier structure that occurs in shales, and to which I drew the 
attention of the Society some time since,§ is the crumpled or wavy la- 
mination. This also has its representative among the varieties of foH- 
ation ; an example, of which Fig. 6 is a sketch, was observed a little 
north of Lough Seecon {^Oahcag, ^), in a thin bed of mica schist, 
between two beds of gneiss. An excellent illustration of it was seen in 
the townland of JjettercraS {Galway ^). Fig. 7 is a rude sketch of it ; 
but it only gives a faint idea of what it really is, as the crumpling is so 
intricate that it would be impossible to copy it, except by a photograph. 
Another variety of curled foliation is when nodules appear in the mass 
round which the foliation curls. This, as before mentioned, is found in 
the gneiss, as well as the schist. Fig. 2 represents an example which 
was observed in the townland of Killaguile {Galway, y). This is a 
most instructive case ; for, besides the foliation of the schist curling round 
the nodules of gneiss, the latter are found to be obliquely foliated. A 

— — : .« 

* "Memoirs of the Geological Survey of Ireland." Ex. Sheet 137, p. 23; Ex., 
162, p. 16; Ex., 175, p. 27, &c 

f It also occurs in the gneiss, but not so frequently. 

X This name is not usually inserted in the Maps ; but the tract of low country west 
of Lough Corrib and north-west of Oughterard is always called by that name. 

§ See " Dublin Quarterly Journal of Science," voL iy., p, 112. 
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very common case is, when the nodules are of quartz ; Fig. 8 is a sketch 
of two quartz nodnles in curled foliation that were remarked in the 
townland of Gorteenwalla {Gakoay, ^). The foregoing are cases in 
which the foliation follows peculiar varieties of lamination. The la- 
mination in rocks is usually parallel to the planes of stratification, so 
in Yar-Gonnaught the foliation is generally parallel to the same; it is, 
therefore, unnecessary for examples of this kind to specify any par- 
ticular locality. 

I have now mentioned six varieties of foliation, one of which may 
follow the cleavage planes, while the five others follow the lamination; 
the parallel foliation being caused by the parallel lamination; the oblique, 
by the oblique lamination; the spheroidsd, by the spheroidal lamination ; 
the crumpled, or wavy, by the crumpled lamination ; and the curled, by 
the lamination that is curled round the nodules. These, at least in this 
district, seem to be the only structures that cause it ; for, though it is 
easy to tell a rock that was originally jointed by the "jumped" appear- 
ance of the foliation, yet, if the latter is examined, it will be found to 
follow one of the six structures just now enumerated. 

I would venture to suggest that any one interested in foliation could 
learn much by carefully examining Yar-Connaught ; as, besides the foli- 
ation that I have just mentioned in the gneiss and schist, he would find 
a curious structure, Hke foHation, in the intrusive granite, and peculiar 
foliations in the metamorphic trap masses and dykes, and in the meta- 
moiphio conglomerates and limestones, and also many intesesting cases 
where the rock masses had originally been cut up by small faults, or 
where pieces of hard beds had been squeezed into the adjoining soft 



ones. 



# 



None of these latter have I entered into, as it would make my paper 
too long, besides that all of them, excepting the limestone, are in a 
manner foreign to my subject-f 



XXII.— ^On a Trap Rock at Brat Head, Couktt op "Wicklow. By 
W. H. Stacpoole Westropp, M. R. I. A. 

[Read April 12, 1865.] 

Brat Head is composed of Cambrian grits, slates, and quartz-rocks, 
which have a general dip of from 40^ to 90** towards N. 12** W. 

On the top of the hiU several masses of amorphous quartz-rock 
occur, of which only two •come down to the sea shore — ^the northern or 

* Examples of these squeezed beds in unaltered rocks will be found in the '* Memoirs 
of the Geological Survey of Ireland,*' Ex. of Sheet 128, p. 18, and Ex. of Sheets 115 
and 116, p. 25. 

1 1 have not indnded the limestone in these notes, although it seems to follow similar 
rules to those of the gneiss and schist, as there is something about it which as yet I do 
not quite understand. 
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Brandy Hole one and the great southern or Windgates quartz-rock, 
which form such prominent features in the scenery of the Head, their 
yellow colour and rugged form contrasting finely with the somhre tints 
and smoother outline of the ^rits and slates. 

Some time ago. Professors Harkness and King discovered a hed of 
greenstone about one hundred yards south of the Windgates quartz-rock, 
by the side of an old road, running a little above the present walk, 
which skirts the eastern side of the hill;* these gentlemen told Mr. 
Jukes of its occurrence there ; and during Easter week last year (1864), 
Mr. Jukes showed it to me when he was giving a field lecture to his 
geological class ; he said he had traced it up the hiU, but that no one 
had Iried to find its extension down to the sea shore. 

I spent some days last summer in examining it, and I hope that a 
brief description of the facts which were observed wiU have sufficient 
interest to excuse my bringing them under the notice of the Eoyal Geo- 
logical Society of Ireland. 

Prom the place where the trap can be first seen towards the top of 
the hill, down to the spot where Professors Harkness and King noticed 
it by the old roadside, it appears to occur in one bed about ^ve feet 
thick, regularly interstratified with the grits and slates. In the clifl? 
between the walk and the railway it begins to show a tendency to split 
up ; for a second bed, only an inch or two thick, appears, which runs 
parallel to the main bed, and is separated from it by grits, &c. 

The trap disappears under the railway embankment, and would not 
be again aeea but for a fault having an upthrow to 1^, W. W. of 
about 160 feet; this brings up the trap about sixty yards to the 
north, where it maybe seen on both sides of the railway, near the south 
entrance to the tunnel, whence it can be traced down to the sea shore. 
Below the railway it becomes split up into several beds ; and on the 
sea shore I counted as many as seven, varying in thickness from two 
inches to one foot ; there are also some curious fine veins -20 to 0*5 of 
an inch thick. 

The rock is greenstone, having different textures in different parts ; 
up the hill, where it occurs in one bed, it is a hard, finely crystalline 
rock, of a dark greyish green colour, and very durable, for it is scarcely 
at all affected by weathering ; but where it becomes split up into a 
number of beds, it is a rotten brownish-green rock, with numerous 
black specks of a mineral, which probably is hornblende ; some of these 
thin beds have quite the look of an ash. 

The trap is so regularly interstratified with the sedimentary rocks, 
that at first sight it might be supposed to be contemporaneous ; how- 
ever, I believe it to be intrusive ; for the fine veins, before alluded to, 
may be seen entering into the adjacent beds of slate — some dying 

* Fossil collectors may be glad to know that between the quartz-rock and the trap 
there is a bed of fine purple slate, full of Oldhamia radiata ; I also detected in it the 
rarer form 0. anHqna^ and marks like those which have received the nameof ilreiitco/iVe5. 
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a Humerus in dtu. 

b Radius and Ulna in situ. 

1/ Radius and Ulna turned, so as to sliow indentation. 

6" Cut in Antler, into which f fitted. 
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away, while others cut across the laminsB of the slate in a manner that 
I cannot think an ash wonld behave ; neyertheless, any one examining 
a hand specimen of one of these veins would be inclined to call it 
an ash. 

I think it not improbable that the more crystalline part, up the hiU, 
may be nearer to the focus from which the flow originally proceeded 
than are the thin beds on the sea shore. 

In conclusion, I beg to observe that, while there is such a profusion 
of igneous rocks associated with the Lower Silurian deposits of Wick- 
low, it is rather remarkable that one small greenstone dyke at Grey- 
atones, and the trap I have just described, are the only ones which have 
yet been found in tiie Cambrian rocks of that county.* 



XXIII. — ^On some Indented Bones of the Cekvits Megaceeos, found 

NEAB LOITOH GUB, CoTJNTY OF LiMEBICX. By A. CaBTE, M. D., P. L. S. 

[Read March 8, 1866.] 

It will be in the recollection of most of the Fellows that Mr. Jukes on 
a former occasion (December 9, 1863) laid before the Society a paper on 
a subject similar to that which I now have the honour to bring under 
your notice. The bones exhibited by Mr. Jukes were discovered under- 
neath a bog, near the village of Legan, in the county of Longford ; and 
in his paper he gave an accurate geological description of the locality 
where those remains were found. It will be remembered that in this 
ease the bones were not seen in actual contact with each other in situ 
by Mr. Foot ; and this part of the evidence rests on the testimony of 
Mr. Shaw, the owner of the ground. 

My attention hating been called to this interesting subject by Mr. 
Jukes' communication, in the course of the autumn of last year I had an 
opportunity of inquiring of Mr. William Hinchy, of Limerick — a man 
who has had great experience in finding and collecting the remains not 
only of the Megaceros, but of other sub-fossil animals, and who happened 
to be at that time in town, whether he had ever noticed such marks as 
formed the subject of discussion at the Society. He at once informed 
me that he had frequently seen such marks, but had never paid any 
special attention to them. I then requested him to send me up any 
marked bones which he might be fortunate enough to discover. Ac- 

* However, in the county of Dublin, at the Hill of Howtfa, there are numerous trap 
rocks. I believe them to be, without exception, intrusive. From these data we may 
safely infer that during the period when the sand and mud were being deposited, whicli 
now form the Cambrian rocks of the east of Ireland, there was no volcanic action going 
on, and that many, if not all, of these trap dykes were intruded during the succeeding 
geological p^od ; for in the Lower Silurian rocks of the county of Dublin, at Portrane, 
Lambay, &c., and in rocks of a similar age throughout the county of Wicklow, eonteni' 
poraneout traps and ashes are extremely abundant. 
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cordingly, I have received from him the specimens which are now laid 
on the table, and which consist of the following — viz., right humerus, 
right radius and ulna, right cannon or metatari^ bone, left radius and 
ulna, ditto tibia, ditto cannon or metatarsal, ditto calcis, and the palm of 
the left horn, indented or marked in two places. 

I have received some information from my friend Dr. Samuel 
Bennett, of Bruff, who was present on the day on which the marked 
bones were found. He says, in a letter, dated the 28th of February, 
1866 : — *' The place where the large heads have been found was at one 
time, I presume, a forest, as within the memory of the oldest inhabit- 
ants large ash Irees have been cut down on the lands, and no doubt 
bog deal was found in the cutting of the turf. I am told that the sur- 
face of this place was covered with bog to a depth of some forty or fifty 
feet ; and within the last forty years a depth of ten or twelve feet of 
bog was cut away, leaving the surface now on a level with the sur- 
rounding land. Strange to say, the deers' horns are still to be found 
from four to five feet or more below the present leveL In some places 
the springs are so pressing on the workmen, that they are obliged to give 
up the work. At one side of this bog — no longer to be called so, as the 
place is covered with coarse grass iu summer, and with water m winter- 
there are three hills, not very high — one called Knock BuUog, the se- 
cond called Knock Strahane, and the third called Moohane." 

The piece of ground where the bones were found is situated, as I 
learn from Dr. Bennett, on the left bank of the Biver Camc^e, about 
one ndle from Lough Gur, and is close to the ruined castle near Kilcul- 
lane House, townland of KilcuUane, parish of Herbertstown. It is about 
three-quarters of a ndle long, and about three hundred yards wide. I 
learn from Mr. Hinchy that 'between August 15th and October 10th, 
1 864, twenty heads were found in this place ; and about twenty-five 
years ago thirty or forty more were found in the same locality by those 
who were employed by Mr. John Abel, of Limerick, to search for them. 
The heads are discovered by probing the ground with a long iron rod, 
in a manner similar to that by which bogwood is found. Hinchy has 
found three in one hole from twenty to twenty-five feet in diameter^ 
and I have further received from him some additional information relat- 
ing to the position of the bones. He says that the marl in the district 
is very firm, cutting like cheese, and of a lightish colour. The head was 
found some four or five feet under the surface, and three feet in the marl, 
very firmly fixed. One foot of the top is composed of earthy stufi', with 
turf mould, on which coarse grass grows ; the other four feet are rich 
marl ; and imdemeath is a ** bluish tough stuff," out of which you could 
scarcely pull the horns without damaging them. The head was foimd 
100 feet from the foot of Knock Bullog, a hill about 250 feet high above 
the level of the bog. The place was quite dry and firm last summer ; 
and Hinchy says that, though covered with water in winter, it dries 
*nd cracks very much by shrinkage in summer. 

The first bone I shall call your attention to is the left metatarsal, or 
cannon bone, on the upper and outer surface of which there is a small. 
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oval, highly poHshed deptession, caused hy the loss of the osseoas tissue. 
The long axis of this, which is about one inch in length, corresponds to 
the long axis of the bone ; its short axis, which is about i^ of an inch, 
corresponds to its transverse diameter. The surface of this oval de- 
pression is concave in its long, and convex in its short axis. On the in- 
ner and lower fourth of the left tibia there is a similar oval highly 
polished mark or depression, with loss of bony substance ; its long axis 
is inclined at an angle of about 45^ to that of the shaft of the bone, its 
surface being convex in this direction. The short axis of this depres- 
sion is also inclined, at an angle of about 45^, to the long axis of the 
bone, and its surface is concave. When these two depressions ar« 
brought into contact, they mutually fit into each other, the concave sur- 
face of one corresponding to the convex surface of the other. These 
bones, it would appear, ky across each other at an angle of about 45^ 
On the inner and upper third of the left radius there is a long oval 
highly polished mark with loss of osseous substance ; it is two inches 
long by -fj of an inch wide, its long axis running at an angle of about 
30* to the long axis of the bone, and on the inner and upper third of 
the right metatarsal bone there is a similar highly polished depression, 
which fits accurately the depression on the left radius. On the upper, 
outer, and posterior aspect of the same metatarsal bone, the ridge which 
forms the external boundary of the groove for the tendons is worn into 
a concavity from above downwards for the distance of about 2^ inches, 
and is highly polished ; this surface fits accurately into a cut or groove 
which is situated on the inner surface of the left os calcis, the cut being 
about 2 J inches long by -fj of an inch wide, being convex in its long and 
concave in its short diameter. 

The most remarkable of all, and that which throws the greatest light, 
if it does not indeed solve this interesting question, is the indentation, or 
out, to speak more truly, on the outer and upper surface of the right radius 
and ulna (PL VII^ Fig. 2) ; the former is deeply worn away, nearly expos- 
sing its medullary canal ; it is scored as if by the action of a rope playing 
over and fretting it; the uhia is in a similar state. These surfaces are 
not, like the others, polished, but present a rather roughened appearance, 
as if they had been in contact with a substance composed of different 
densities. These two bones were discovered in situ^ imbedded in a deep cut 
in the posterior edge of the palm of the left antler, into which they fit. 
(PLVIL, Fig. 1 ). The right humerus on its innfir, upper, and posterior as- 
pect, just beneath the head of the bone, is deeply cut into, so deep that the 
medullary canal is exposed; this cut, like that on the radius and ulna, is 
not polished, but rough, in consequence of its cancelated structure being 
exposed. This bone, when in situ^ was found in contact with the pos- 
terior and most distant tine of the left antler, a portion of which, about 
six inches long, it had severed from its connexion with the palm. 

During the discussion which followed Mr. Jukes* paper I ventured 
to express the opinion that the phenomena were produced by the acticn 
of pressure and friction, and not by the former alone ; and I apprehend 
that the explanation I then gave is fully borne out by the specimens noi|r 
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before you. The roughened state of the radius and ulna, before alluded 
to, was evidently produced by the unequal density of the cancelated struc- 
ture of the horn acting on the surface of these bones through the medium 
of the fine particles of sand that enter into the composition of the marly 
bed in which they lay — the opposed surfaces of the bones, with the aid 
of the interposed sand, grinding each other away by the perhaps slow 
but long-continued motion of the surrounding boggy ground, which 
latter during the summer months contracts and sinks considerably, 
from the dicing up of the soil producing a downward motion of the 
mass, whilst its upward motion is produced by the expansive force of 
cold and moisture during the winter season. This simple mechanical 
process of an alternate up and down motion will, I am inclined to think, 
fally explain the phenomena. 



XXIV. — On'the OccmLEENCE OP Kjokkenmoddings in the Cottnty of 
Donegal. By William Habte, Esq., 0. E., County Surveyor of 
Donegal. 

[Read February 7, 1866.] 

The great interest which attaches to the subject of the shell mounds 
of Denmark, Scotland, &c., must make the record of the occurrence of 
similar formations in Ireland a matter of some importance, and it scarcely 
needs apology from me for bringing it under the notice of the Koyal 
Geological Society of Ireland — important even if it should only direct 
the attention of those to the subject who have an opportunity of ob- 
serving perhaps still more interesting cases in other localities, but 
which have hitherto escaped observation ; for I believe that these shell 
mounds have rarely, if ever, been met with in this coimtry before. It 
would be out of place for me, before this Society, to enter into an ex- 
planation as to what Kjokkenmoddings are ; but, as this paper may 
answer to a certain extent as an advertisement to some who, though 
they may meet with such, may not be so well informed as geologists 
are, I may say something by way of general description, in the hope 
that before, as 1 have reason to fear is too often done, these valuable 
records of the past are destroyed by manuring land with them, we may 
be afforded an opportunity at least of examining, if not of preserving 
them. Briefly, then, I may mention that along the coast of Denmark 
particularly, and later still in Scotland, have been found large heaps of 
shells, which have been proved beyond all doubt to be the refuse heaps 
of the earliest human inhabitants of those countries, and among them 
the remains of animals and plants, the study of which has thrown some 
light on the history of the Fauna and Flora of those times, as weU as 
upon that of the antiquity of man himself, for among them his works, 
implements, &c., have been found also ; and here we are taken back to 
that neutral ground where the geologist and the archaeologist meet. 

I now proceed to describe the instances I have to bring before you. 
While investigating the Drift in the neighbourhood of the Island of 
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Inch, which forms part of the eastern side of Lough Swilly, in the 
barony of West Innishowen, my attention Was attracted by a bed, or 
rather the remains of a bed, of oyster and other shells, lying just upon 
the slope of the "boulder clay," through which the Derry wid Bun- 
crana Bailway is cut, immediately at the Inch-road Station, and a 
moment's examination sufficed to convince me that I had come upon a 
true Kjokkenmodding. While ascertaining the height of the bed aboye 
high-water mark, an intelligent countryman, who had joined me, un- 
dertook to enlighten my ignorance, and remarked — " Sure the sea was 
never up there at all, but in ould times the people used to gather here 
to eat oysters," and, he added, confidentially, and with a knowing smile 
(evidently anxious that I should have a good opinion of the wiidom of 
his ancestors in the face of so much cold oysters) " to drink whishkey." 
I confess I was at iirst staggered by this ; for, strange to say, at this 
day a custom prevails in the Bay of Donegal, the Carboniferous rocks 
of which are covered by delicious mussels {MyHlw edulig)^ where tiie 
mountaineers firom the Bamesmore Mountains, with their families, 
about Easter, come down in their carts, turn their horses adrift, and 
squat for days (and nights, too), and roast and feed upon these shell- 
fish. It is a sort of holiday proceeding, and if any one wants to see 
very recent Kjokkenmoddings, he has only to visit St Eman's shore, 
near Donegal, and he will find them there— shells, fireplaces, whiskey, 
and all ! "No doubt, it was this association of ideas that made my in- 
formant come to the conclusion he did. Immediately I set to hunt for 
flint implements, but none were to be got. I heard, however, that 
there was a similar bed about a mile away, and I started for it. Here 
I was more successful, and found several 

I call the first bed ^o. 1, this other ^o. d ; and on my way back I 
found the remains of a third lying between the two-^— tiiis I call Na 2. 
Those three shell mounds I have marked upon the sheet No. 11 of that 
beautiful production of the Ordnance Department, the One-inch Map 
of Ireland ; and you will perceive that the Island of Inch stands in the 
mouth, as it were, of the cross valley which runs from Lough Foyle to 
Lough Swilly ; thus forming two channels — the one to the south being 
called the *' Farland," and that to the north the ** Pahan" Channel Up 
both these channels the sea flowed round the island, and some distance 
inland, until Mr. M^Cormick, the late Member for Derry, made an em- 
bankment across each, thus reclaiming large tracts over which the sea 
flowed to the N. E. and S. E. of Inch. No. 1 is at the end of the em- 
bankment, near the railway station ; No. 2 is at the opposite end, on 
Inch Island ; No. 3 is at the north end (on Inch) of the Farland em- 
bankment I have no doubt but there must have been a corresponding 
fishing station at the south end of this embankment; but, if so, it has 
gone bodily to make the railway and the embankment. 

It will be seen, on reference to the Ordnance Sheet, that there is 
another '* reclamation" of an arm of this estuary at a place south of the 
Farland, called " Blanket Nook ;" and, judging by analogy that there 
should be another shell mound there, I visited it I had no difficulty 
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in finding, close to the embankment, the remains of a £sur larger bed 
than any of the others. It has, however, been greatly disturbed, but 
the situation and character of the shells were &e same (the oysters, 
however, were not so large) as the others. Still, in the short visit 
which I was able to pay it, I myself found no flint flakes, or other 
implements. I believe a good deal of the shells have been burned for 
lime. The whole bed has been dug over, and the sea seems to have 
encroached upon it, as it is much more exposed than the others. I 
have marked it No. 4, and have since received some flint flakes and 
split bones, which were found there by my assistant. Nos. 1, 2, and 3, 
are all situated close to the shore, and at the same level, twelve to 
fourteen feet from high water, a little sheltered from the west, and high 
enough, no more, to be out of the wash of the waves. The greater 
part of 'No, 1 has been levelled down, and removed, and but little of it 
remains. It is from eighteen inches to two feet thick, evidently on the 
edge of the original mound. No, 2 is nearly all away, removed for 
fllHng or manure. No, 3 is likewise much destroyed, but what is left of it 
is in better preservation than the others. It is from two to three feet 
thick, and a great deal of what has been removed has been spread over 
the land immediately adjoining it."*^ I exhibit several flint flakes, and 
one axe, with the number of the mound on each from which I ob- 
tained them. 

The following description, except where special mention is made, 
applies equally to 1 and 2 — ^these mounds show good sections, being 
cut right through. The shells are a good deal compressed, free (except 
where the surface has been dug a little into the shell bed) from any 
admixture of sand, gravel, or loam. The shells are for the greater 
part those of full grown Mollusca, the others being exceptions. 
Scarcely any of the Turritellse or small shells are to be met with, which 
are so characteristic of raised beaches. The diflerent kinds are more or 
less grouped together, too; they are not rolled, and have evidently 
never been disturbed since they were first placed there. In iNTo. 3 
stones were found bearing the marks of fire, and one lump of cemented 
oyster shells, too hard to break except with a crowbar, which had 
been, I think, so made by the action of fire and pressure, for in it were 
embedded ashes or charcoal ; I exhibit specimens of both. I^o pottery 
has been found, and only one entire bone — a vertebra — which my friend 
Dr. Carte has been so kind as to identify for me as probably that 
of a red deer {CervtM elaphica), and I (m also indebted to him for the 
revision of the following list of the species found : — 

IIS^YERTEBRATA. 

MOLLXrSCA. 

Gastebopoda. — Bucdnum undatuniy common; Litorina Utorea, com- 
mon ; Litorina litoralis, very plenty ; Trochm magus, very plenty, and 

* It is hard to say what the length of those heaps was ; No. 1 appears to have been 
about eighty yards long, No. 4 much longer. 
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all large ; Nassa reticulata, nncommon ; I^atica, uncommon ; Purpura 
lapilltu, uncommon ; Patella vul^ata, not very common. 

CoNCHTFESA. — Ostrea edulis, very common, and forms the principal 
part; Pecten maonmus, uncommon; Pecten varius, rather common; 
Maetra truneata; Mytilm edulis, not common; Cardium edule, not 
common ; Tapes deeussata, common ; Tapes pullastra, common ; Maetra 
elliptica, rare. 

Those Molluscs live on this shore now. 

VERTEBRATA. 

AVES. 

A wing bone of a goose and some fragments of ribs. 

MAMMALIA. 

One lumbar vertebra of a ruminant, probably Cervus elaphus, and 
a number of bones of ruminants, split- for the extraction of the marrow. 

The oysters, the shells of which are before you, are far larger than 
the oysters of the same locality at present Inch was celebrated for its 
oysters a few years ago ; that is, it produced quantities of a very small 
oyster, which sold at about fivepence a hundred — the produce of a 
hundred not at all compensating the trouble of opening them. They 
are the dwindled descendants of the fossils before you ; and probably 
this degeneracy is due to the greater quantity of fresh water coming 
down in times of floods into the Lough, owing to drainage, &c. At 
present the almost only use made of these oysters is that they are 
packed up in barrels as young oysters, and, in the teeth of all " arti- 
ficial selection," exported to England as seed oysters to steck new 
beds ! It is scarcely necessary for me te point your attention to the 
implements before you, but you will see that they are highly charac- 
teristic of the Danish Kjokkenmoddings. They are rude in the 
extreme, and belong to the class of Stone implements called "flint 
flakes " — those of the earliest Stone age, and without a trace of that 
polish or beautiful finish which I have seen in the private collections of 
more than one gentleman in this country, illustrating the later Stone 
period. The stone axe alone, from No. 3, made of a brownish quartz, 
is perhaps some little exception. Some few of the stones are doubtful- 
looking, but they seem to have been used for some purpose. 

It has been remarked that in loughs those shell mounds are better 
protected that on the sea coast. Here is an instance of it, and I hope 
one that will induce others to look out for them^ and, as there 
ought to be many more in Lough Swilly, and I have no doubt in Lough 
'Foyle too, I shall be most happy to explore them for any one who mil 
kindly direct my attention to what appears to be such. These shell 
mounds are interesting from another point of view, too. There is an 
old tradition that the country in which they occur was an island. It 
must have been, however, about the same time, three islands — viz., 
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Inch, then the country north of that as far as the valley from Malin 
to Culdaff ; and the third, from that valley to the sea. Was it so 
within the human period ? Certainly not at the time of these shell 
mounds. Those who made them carried their food sufficiently high up 
to get out of the reach of the waves ; so that the land has not been 
npraiBed since that, or these mounds would be higher up ; neither has 
it been depressed, for, as I have said, there is not the slightest trace, 
but quite the contrary, of the sea ever having reached them, which it 
would do (at least its waves would) if they were lowered ever so little. 
(General Colby, in his Ordnance Memoirs of Derry, explains the ety- 
mology of Innishowen as being Innis Eogan, or the '* Island of 
Eogan," as it is nearly insulated by the two arms of the sea, called 
Lough Foyle and Lough Swilly. This scarcely goes ffir enough. An 
elevation of the sea, little more (about twenty feet) than would sub- 
merge these Kjokkenmoddings, would render it a complete island, or, 
as I said, three islands; for it would flow up the valley to Lough 
Foyle, along the course of the Derry and Lough SwiUy Eailway, and^ 
what is more important, it would jdso fulfil the other tradition which 
aHao exists of the passage of the sea from Malin to Culdaff through the 
parallel valley to the north. But I think I can see another solution 
of the question ; for, if a man was an inhabitant of this country when 
its Drift was formed, then undoubtedly he was a witness of the exis- 
tence of these islands ; but, even if not so, the wild men who made 
these shell mounds, as they stood there, before the vegetable soil was 
formed which now covers their work, and the Drift alike, must have 
observed the fact that the sea had but lately, comparatively, left the 
valley dry ; they had fresh before them the records of the Glacial 
epoch, which we have but to lift the mere sod which covers the rock 
even now to see too ; and they doubtless named their fishing grounds 
as islands, one of which, in ages after, became the ''Island of Eogan." 

ITbte. — Since writing the foregoing, I have found also two other sta- 
tions, a little to the west of the old castle upon Inch Island. Here several 
fine flakes were found, and one good "core," showing that raw 
material was imported (as Professor Jukes has observed) from Antrim, 
and manufactured upon the spot. Some other points of interest were 
observed also, of which I reserve notice for the present. 



XXV. — Report op Council. 

[Read at the Anniversary Meeting, on "Wednesday, February 7, 1866.] 

At the close of this, the second year of the existence of the Eoyal Geo- 
logical Society of Ireland, the Council have to congratulate the Society 
on the high and satisfactory position which their body has held during 
the year which has just passed. The number of Fellows has been 
slightly increased, though death has been more than ordinarily busy in 
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our rankfi since the last axmiversary meeting. We have lost six of our 
number ; and though those who are gone did not belong to the work- 
ing portion of our body, yet we cannot but miss from our monthly 
meetings the familiar faces of some of those whose names we find on th» 
meland^Loly list 

Among those whom we have lost have been two of the most emi- 
nent men, in their respective lines, in Europe, of the present day ; and 
it would iU become us to attempt to add aught to the biographical 
sketches which have already appeared of them. Lord Palmerston, 
though for twenty-two years a member of the Geological Society of 
DubHn, never took an active part in its proceedings; but Sir William 
Hamilton — one of the original founders of the Society, and a member 
of its first Council — ^in former years attended its meetings ; and our " Jour? 
nal" is honoured by one communication from his pen, on a subject upon 
which his experience, as Astronomer Eoyal, fitted him more especially 
to give an opinion. The paper was brought forward by Mr. Mallet, 
during the year of his Presidency, in 1846, and the subject was the 
" Existence of Secular Variations in Level of the Earth's Crust." Sir 
W. Hamilton mentioned the fact of his having observed that the standfi 
of certain instruments in the Observatory at Dunsink showed altera- 
tions of level corresponding to the differences of the seaaons; while 
alterations, the converse of these, had been noticed at Markree, and 
elsewhere. 

Mr. Geoi^e McDowell had been connected with the Society for fif- 
teen years, and had for two sessions filled the office of Honorary Secre- 
tary ; known as one of the ablest mathematicians of the University to 
wluch he belonged, his long connexion with and experience in mines 
rendered his opinion on matters therewith connected one universally 
and deservedly respected. He was the author of one paper, " On the 
Wolfhill and Modubeagh Colliery," which was read before the Society 
in 1860, and has been printed in our " Journal." 

Dr. Edward Button occupied a most distinguished position in his 
profession, the active duties of which engaged his attention so com- 
pletely that he was able to devote but Uttle attention to geological 
pursuits. 

In addition, we have to regret the loss of Mr. J. Connolly and of Mr. 
J. Hancock Haughton; the latter of whom, though he never actively 
entered into the investigations carried on by our Eellows, yet, at 
considerable personal inconvenience, attended our meetings regidarly. 

Two of our Eellows have resigned during the session ; and, in addi- 
tion, the names of three have been removed from the list for nonpayment 
of their subscriptions. 

Thirteen Fellows have been elected during the year ; and in addition 
the Council have recommended two gentiemen for election to the dis- 
tinction of Honorary Fellowship — ^viz., M. A. Descloiseaux, the emi- 
nent mineralogist ; and Captain B. E. Burton, so well known for his 
geographical explorations, and his discoveries on the continent of 
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160 JOmiNAL OF THE KOTAI GEOLOGICAL SOCIETY OF IRELAND. 

Africa, and elsewhere.* This suggestion was at once nnanimously 
adopted. 

Since our last anniversary meeting the Diploma of the Society has 
been lithographed from a design by one of our Fellows, Mr. W. H. 
Baily, and it has been distributed to all of the Eellows who haye paid 
life Composition ; and also to such of the Annual Fellows as have been 
connected with our body for ten years. 

The accession of dignity to the Society which Her Majesty was 
pleased to confer upon us has had one very sensible effect — yiz., that 
the number of applications from foreign societies for an exchange 
of our '* Proceedings," has been extensively increased during the past 
sessioiL 

In the course of the year the Catalogue of our Library, which had 
been set on foot by Messrs. V. B. Brownrigg and W. H. Baily, was 
completed by your Honorary Secretaries, and printed, and is now on sale 
to the Fellows, inasmuch as the state of our funds would not allow of 
its being distributed gratis. It is to be hoped that the publication 
of this Catalogue will have the effect of rendering our Library more 
available to the Fellows than has hitherto been the case. 

The session was opened by a short paper by Mr. Harte, on 
" Some Crumpled Granite from the County of Don^si." This was fol- 
lowed by a communication from Dr. Carte, relating to some marked 
antlers of the Megaceros, which led to a most animated discussion. It 
will be remembered that Mr. Jukes' paper on a similar subject had been 
received with the greatest interest by the meeting, when it was read 
on the 9th of December, 1863. The specimens which formed the sub- 
ject of Dr. Carte's paper differed materially from those which had been 
already described, both in their nature and in the facts connected with 
their discovery. The new circumstances with respect to the instance 
now under consideration are the following : — 

1. There is no possible gi'ound of utility to man which could be al- 
leged for the bones having been placed in juxtaposition. 

2. There is distinct and positive evidence, from observers who have 
been in the constant habit of finding Megaceros bones, of the relative 
position of the bones when found. 

The instances of marked bones were very numerous ; and l^e most 
remarkable of them all — to use Dr. Carte's own words : — " Is the in- 
dentation, or cut, to speak more truly, on the outer and upper surface 
of the right radius and ulna. The former is deeply worn away, nearly 
exposing its medullary canal ; it is scored, as if by the action of a rope 
playing over and fretting it ; the ulna is in a similar condition. These 
surfaces are not polished, but present rather a roughened appearance, 
as if they had been in contact with a substance composed of different 
densities. These two bones were discovered in situ, imbedded in a deep 
cut in the posterior edge of the palm of the left antler, into which they 
fit. The right humerus on its inner, upper, and posterior aspect, just 
beneath the head of the bone, is deeply cut into, so deep that the medul- 
lary canal is exposed ; this cut, like that on the radius and ulna, is not 
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polished, but rough, in consequence of its cancellated structure being 
exposed. This bone, when in situ, was found in contact with the 
posterior and most distant tine of the left antler, a portion of 
which, above six inches long, it had severed from its connexion with 
the palm." 

In addition to these specimens, Dr. Caite submitted another at the 
May meeting, which consisted of a single antler exhibiting a deep im- 
pression on its palm, produced by a canon bone resting on it. It was 
perfectly evident from the facts brought before the Society, that the 
markings which formed the subject of the paper were produced by the 
fortuitous juxtaposition of the bones in the marl, and were not the re-' 
suit of human agency in any way. As to the exact mode in which the 
markings were effected — whether by Motion or by pressure — and, if by 
the former, how the motion necessary to produce friction had arisen, 
various suggestions were proposed by the gentlemen who were present 
at the meeting. 

In April Mr. "Westropp gave us a paper ** on a Trap Eock at Bray 
Head," which showed how much may still be discovered by the labours 
of careM observers in a district akeady mapped and described. 

This was followed by a communication from Mr. W. H. Baily, re- 
lating to some new points in the structure of Paleechinus, which he had 
elicited by the examination of some specimens recently presented to the 
Gteologici Survey by Mr. M G. Eyan. The most important new feot 
which he had elicited by the examination of these specimens, was the 
existence of a mouth opposite to the apical disc — an arrangement which 
proves that the Palsechinus was not attached to the ground like a cri* 
noid, but was a free echinoderm. 

At the same meeting Dr. Prazer and Captain Hutton exhibited 
several sections which they had prepared of serpentine and other rocks, 
with a view of determining whether the microscopical structure de- 
scribed by Dr. Dawson as *' Eozoon Canademey^* was to be discovered in 
the serpentines in Ireland. The gentlemen in question expressed their 
opinion that in the pale green serpentines of Ballynahinch in Conne- 
mara, and of Crohy Head, county of Donegal, there was a peculiar 
structure, quite different from that which had been detected in speci- 
mens from other Irish localities, and resembling very closely the struc- 
ture in those from the Laurentian rocks of Canada. 

In May, Professor Jukes gave us a paper which, with its continua- 
tion, read in December, were communications of the very greatest 
importance as regards the classification of the newer Palaeozoic rocks. 
It was entitled, <* Notes for a Comparison between the Eocks of the South- 
west of Ireland and those of North Devon, and of Ehenish P^ssia in the 
Neighbourhood of Coblentz ;" and this comparison has been carried 
out by the author of the paper in the greatest detail. Professor Jukes 
says, that he has of late come to the conclusion that the Carboniferous 
Slate is absolutely contemporaneous with the Carboniferous Limestone ; 
and he exhibits tiiis view in an ideal diagram, in which he shows the 
Carboniferous Slate lying side by side with tiie Carboniferous Lime- 



162 JOUBNAL OF THE AOTAL GEOLOaiCAL SOCIETY OF IRELAND. 

stone^ both lying nnder the Coal-measnreSy and upon the Old Bed Sand* 
stone. On the supposition that this contemporaneity is^ proved, he pro- 
ceeds to examine the rocks of Devon and of Rhenish Prussia, in order 
to see how far their relationship to each other is explained by this hy- 
pothesis. Professor Jukes has satisfied himself that the rocks about 
Piltown and Marwood in North Devon are identical witti those of the 
county of Cork, both as regards their lithological character and their 
fossil contents; but as to those to the north of Morte Bay he expressed 
his opinions in his first paper with a degree of uncertainty. In the 
second paper, read in December, he gave us the results of a fresh ex- 
amination of the district, which he had carried out in the course of last 
autumn, and from which he considers himself justified in proposing the 
following explanation : — " That a great fault, with a downthrow to the 
north, strikies from the north comer of Morte Bay about east by south, 
all across North Devon." The evidence of this is entirely indirect, but 
its existence is rendered extremely probable from the following con- 
siderations: — ^Firstly, without some such interpretation it would be im- 
possible to account for the enormous thickness of beds all dipping south 
which we meet in the district ; and, secondly, along the line of die sup- 
posed feult we meet with beds corresponding to the Old Red Sand- 
stone, while to the north of it again beds recur which contain Car- 
boniferous Slate fossils, and yet appear to dip under the Old Red Sand- 
stone. 

While expressing the greatest respect for the views of Professor 
Sedgwick and Sir R. I. Murchison, in their paper on the " Physical 
Structure of Devonshire," Professor Jukes stated his opinion that the 
labours of the Survey in the South of Ireland had resulted in the dis- 
covery of what was the true key to the classification of the rocks hitiierto 
called Devonian, and that accordingly the strata of Devonshire might 
be divided into the three great groups, so well known elsewh^^, viz. 
1, Coal-measxcres ; 2, Caiboniferous Slate or Devonian; 3, Old Red 
Sandstone. 

As regards the rocks of the vicinity of Coblentz, Mr. Jukes did not 
express Very decided views, but threw out some hints for the guidance 
of future observers. 

In June Mr. "W. H. Brownrigg brought before us the first notice of 
what we may without hesitation characterize as the most important 
paleeontological discoveiy which has ever been made in Ireland. The 
fossils of which we speak were found at Ihe Jartow CclMery, near Castle- 
comer. Mr. Brownrigg in his paper gave us a desarrotion of l^e geology 
of the district, and more especially of the Jarrow Pit itsdf^ reserving 
the results of the scientific examination of the specimens for a sub- 
sequent occasion. The remains, which were mainly ReptHian, were 
associated with some other specimens Which have been identified by Mr. 
W. H. Bafly. The collection of Reptilian remains has been intrusted 
to Professors Huxley and E. Perceval Wright; and the first portion 
of the description has been brought before the Royal Irish Academy, 
which body has most liberally voted a large sum of money for the 
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illastration of the specimens, so that we may hope to have the full de- 
scription placed in our hands within a short space of time. 

Mr. Brownrigg's opinion that the collection would turn out to con- 
tain several new genera has proved perfectly correct ; and for the one spe- 
cies for which he proposed the specific name '' Wandesfordii/' the genus 
<< TJrocordylus" has Seen estahluhed by Professors Huxley and Wright. 
We cannot speak too highly of the zeal and assiduity of our Pellow, Mr. 
Brownrigg, and of the other gentlemen by whose unremitting exertions 
there has been secured from one small pit a collection of fossil Eeptiles 
which is perfectly unique, and contains a number of genera greater than 
was known hitherto to exist in the Carboniferous rocks elsewhere. 

When the Society reassembled m I^ovember, one of our Associates, 
Mr. H. P. WaU, brought before us some other fossils £rom the same lo- 
cality ; and at the same meeting Professor Haughton read an account of 
a meteorite which fell in the county of Tipperary, in the month of 
August last, and which he exhibited to the Society. We understand 
that by the wish of Viscount Hawarden, on whose property the stone 
fell, the analysis, &c, of the stone is to be laid before the Eoyal Irish 
Academy ; but in the communication which was made to us there were 
some points of very great interest One is, that the specimen is only a 
fragment apparently of a much larger stone, the remainder of which, if 
it reached tike earth at all, had not yet been discovered ; another remarka- 
ble circumstance is, that the velocity with which the stone reached the 
ground was so slight, that it only buried itself to a very slight depth in , 
the soft soil of a freshly tilled field. 

The December meeting was occupied in part by the second portion 
of Mr. Jukes's paper on the Devonian Rocks, and in part by an account 
which Professor Haughton gave us of a visit which he had paid in the 
course of the summer to Norway, and of the results of some observa- 
tions which he had made on the glacier of Bondhuus, showing how that • 
glacier differed in its type from those of Switzerland. 

In January we had a brief communication firom Mr. G. Henry 
Kinahan, " On the Foliation in the Gneiss, &c., of Yar-Connaught." 

Before we close our Report, we must notice a paper which, though 
the last, is not by any means the least on our list. It is that announced 
for this evening by Mr. Harte, "On the Occurrence of Kjokkenmoddings 
in the County of Donegal." It was naturally to be expected that these 
interesting relics of pre-historic man would be discoverable here, inas- 
much as tiiey have been found in considerable abundance both in Scot- 
land and in England, as well as on the coasts of the Danish islands ; 
but it has been reserved for Mr. Harte to be the first to announce their 
discovery; and, haviog his description before this Society, we might 
almost think that the record of a Danish shell mound was being brought 
under our notice. 

We may conclude by expressing our hope that this is only the ear- 
nest of i^iture papers 'from the same pen on this subject, giving us a 
fuUer insight into the Fauna revealed by these memorials of bygone 
times. 
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The first number of the N"ew Series of our Journal has been pub- 
lished, and distributed to all of our Fellows whose subscriptions for the 
year 1865 were paid. 

As to the financial position of the Society, it will be remembered 
that at the commencement of last Session we had in hands a balance of 
nearly £50, owing to the fact that some of our accounts had not been 
presented before ti^e accounts were closed. This wiU account for the 
fact that three half-years' salary to the Assistant Secretary appears on 
the credit side of the balance sheet. 

During the session which has just elapsed a sum of £29 15^., being 
the amount of life compositions paid in, has been invested in Govern- 
ment stock, while the preparation of the diploma has involved an expense 
of upwards of £6. Accordingly we close our account for the year with 
a balance of £6 in hands, and with a balance of upwards of £60 due 
to Mr, M. H. GiU on account of printing our " Journal." 



In the Appendix will be found, as usual : — 

I. A List of Fellows now on the books of the Society. 
II. „ „ gained and lost during the year. 

III. „ Donations received during the year. 
IV. „ Societies and Institutions to whom a copy of the 
Journal is regularly forwarded. 

V. An abstract of the Treasurer's Account for the year 1865. 
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APPEN^DIX TO ANNUAL REPORT. 



No. I. 
LIST OF FELLOWS, CORRECTED TO JANUARY 31, 1866. 



Fellows are requested to correct errors in this List, by letter to the Hon, Secretaries, 
35, Trinity ColUgCy Dublin; or to the Assistant Secretary, 



OFFICERS OF THE SOCIETY FOR THE YEAR 1866-67. 

pBEsroBNT.— The Earl of Enniskillen, F. R. S. 

Yicb-Prbsidents. — Alex. Carte, M. D., F. L. S. ; WUliam Andrews, M. R. I. A. ; 
Rev. H. Lloyd, D. D., F. R. S., Vice- Provost T. C. D. ; Rev. S. Haughton, M. D., 
F. R. S. ; Joseph B. Jokes, M. A., F. R. S. 

Tbeasubebs. — Gilbert Sanders, Esq. ; Samuel Downing, LL. D. 

Segrbtabibs. — Robert H. Scott, M. A. ; Robert S. Reeves, M. A. 

Council.— Sir Richard Griffith, Bart, LL. D. ; John Kelly, Esq. ; Robert Callwdl, 
Esq. ; Alphonse Gages, M. R. I. A. ; B. B. Stoney, C. E. ; John Barker, M. D. ; John 
Good, Esq. ; W. B. Brownrigg, Esq. ; Colonel Meadows Taylor, M. R. I. A. ; W. Frazer, 
M. D. ; E. H. Bennett, M. B. ; A.Macalister, M. D. ; Joseph O'Kelly, Esq. ; C. P. Cottoo, 
C. E. ; A. M*Donnell, C. E. ; with the Honorary Officers. 

Assistant Sbobetaby. — ^Mr. W. J. Galbraith, 2, Foster-place, Dublin, 

HONORARY FELLOWS. 
Elected. 

1844. 1. Boue, M. Ami, For. Mem., L. G. S., Paris, 

1865. 2. Burton, Capt. R. F., H. M. Consul, Santoz. 

1861. 8, Daubrde, M., Membre de I'lnstitut, Ql^Rue de Grdville, St. Germains, Paris. 

1861. 4. Delesse, M., Ingdnieur des Mines, Paris, 

1865. 5. Des Cloiseaux, M., Prof, of Mineralogy, Jardin dee Plantes, Paris, 

1861. 6. De Serres, M. Marcel, Montpelier, 

1861. 7. Deville, M. C. Ste Claire, Paw. 

1861. 8. Deville, M. H. Ste Claire, Paris. 

1861. 9. De Koninck, M. L., For. Mem., L. G. S., Liege. 

1861. 10. Geiuitz, M. H. B., For. Mem., L. G. a, Dresden. 

1863. 11. Hunt, Dr. T. Sterry, F. R. S., Montreal. 

1844. 12. Lyell, Sir Charles, F. R. S., 63, Harley-street, W,, London. 

1861. 18. M'Clintock, Sir Leopold, R. N., 21, Merrion-squarcy North, 

1844. 14. Murchison, Sir Roderick L, F. R. S., 16, Belgrave-square, London, S, W. 

1832. 15. Sedgwick, Rev. A., F. R. S., Cambridge, 

HONORARY CORRESPONDING FELLOWS. 

1859. 1. Gordon, John, C. E., India, 

1869. 2. Hargrave, Henry J. B., C. E., India. 

1859. 8. Hime, John, C. E., Ceylon. 

1858. 4. Kingsmill, Thomas W., Hong Kong, 

1856. 6. Medlicott, Joseph, India. 

1854. 6. Oldham, Thomas, F. R. S., Calcutta, 

FELLOWS WHO HAVE PAID LIFE COMPOSITION. 

1853. 1. Allen, Richard Purdy, 10, Besboro' -terrace, N. C. Road, 

1861. 2. Armstrong, Andrew, 16, D Olier- street. 

1861. 3. Brown, lih^rkbam, Connorree Mining Company. 

1857. 4. Carson, Rev. Joseph, D. D., F. T. C. D., Trinity College. 
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Elected. 

1882. 6. Davis, Charles, M.D., 33, Vork-atreet. 

1857. 6. Dowse, Kchard, Mountjoy -square, 

1861. 7. Fottrell, Edward, 86, Har court- street. 

1862. 8. Frazer, W., M. D., 124, Stephen* s-green. 
1857. 9. Greene, John Ball, 6, Ely-place. 

1857. 10. HaUday, A. H., A- M., F. L. S., M. R. I. A., Har court-street. 

1848. 11. Haughton, Rev. Professor, H. D., F. B. S., 40, Trinity College, 

1862. 12. Henry, F. H., Lodge Park, Straffan, Co. Kildare. 

1850. 13. Hone, Nathaniel, M. R. I. A., St, Doulough% Co. Dublin. 

1861. 14. Hone^ Thomas, Fapton, Monkstown, County Dublin. 

1831. 15. Hutton, Robert, F. G. S., Putney Park, London. 

1851. 16. Jukes, Joseph Beete, F. R. 8., 51, Stephen* s-green. 

1834. 17. King, Hon. James, M. R. I. A., MiteheUtown. 

1856. 18. Lentaigne, John, M. D., Great Denmark-street, 

1848. 19. Luby, Rev. Thomas, D. D., F. T. C. D., TWnity College. 

1851. 20. Malahide, Lord Talbot de, F. R.S., Malahide Castle, Malahide. 

1838. 21. Mallet, Robert, C. E., F. R. S., 1, The Grove, Clapham-road, London. 
1846. 22. Murray, B. B., County Survey Office, Downshire-road, Newry, 
1859. 23. Ogilby, William, F. G. S., Liscleen, Dunmanagh, Co. Jifrone. 

1S49. 24. Sidney, F. J., LL. D., 19, HerberUstreet, 

1864. 25. Symes, Richard Glascott, 51, Stephen^ s-green. 

1851. 26. Whitty, John Irvine, LL. D., 35, Lower Mount-street, 

FELLOWS WHO HAVE PAID HALF LIFE COMPOSITION.* 

1854. 1. Barnes, Edward, Ballymtariagh, Co. Wicklow. 

1832. 2. Bryce, James, LL. D., F. G. S., High School, Glasgow, 

1862. 3. Carter, T. S., fFatlington Park, Tetsworth, Oxfordshire, 

1855. 4. Clarke, Edward, M. D., 3, Frankfort Buildings, Rathgar. 
1854. 5. Clemes, John, Luganure Mine, Glendalough, Co. Wicklow, 

1857. 6. Crawford, Robert, C. E., care of Messrs. Peto and Belts, 9, Grec^ George*s- 

street, Westminster, S. W. 
1861. 7. Crosbie, WiQiam, Ardfert Abbey, Ardfert, TraUe. 
1861. 8. Dunally, Lord, KUboy, Nenagh. 

1856. 9. Du Noyer, G. V., M. R. I. A., 51, Stephen' s-green, 
1832. 10. Dunraven, Earl of, F. R. S., Adare, Co, Limerick, 

1836. 11. Enniskillen, Earl of, F. R. S., M. R. I. A., Florence Court, Enniskillen, 

1844. 12. Esmonde, Sir Thomas, Bart., M. R. I. A., Johnstown Castle, Wessftrd. 

1854. 13. Foot; Frederick J., 51, Stephen* s-green. 

1853. 14. Harkness, Professor, F. R. S., Queen* s College, Cork. 

1861. 15. Harte, W., C. E., Bunerana, Donegal. 

1856. 16. Haughton, Lieut. John, R. A. 

1850. 17. Head, Henry, M. D., 7, Fitzwilliam-square, 

1858. 18. Hill, J., C. E., Tullamore. 

1862. 19. Hudson, R., F. R. S., F. L. S., Clapham Common, London. 

1865. 20. Jacob, Arthur, B. A., Swanscombe, Kent. 

1839. 21. James, Sir H., Colonel, R.E., F.ELS., Ordnance Survey Office, Southampton, 
1832. 22. Kearney, Thomas, Pallasgreen, Co. Limerick. 

1857. 23. Keane, Marcus, Beech Park, Ennis, Co. Clare. 

1835. 24. Kelly, John, 38, Mountpleasant-^qnare, Rathmines, 



* Extract from Bye Laws. 

** Any person not residing fbr more than sixty -three days in each year within twenty miles of 
Dnhlin, shall be a Fellow for Life, or until he comes to reside within the above distance, on paying 
to the Treasurers the sum of £5 bs. 

** Any non-resident Life Fellow who shall reside within twenty miles of Dublin for more than sixty- 
three .days in any one year, shall cease to be a Fellow, unless he shall either pay an additional com- 
position of £6 6«., for shall pay a subscription of 10*. 6(i>br each year in which he shall so reside for 
more than sixty-three days/' 
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Elected. 

1863. 25. Kinahan, George H., 28, D'Olier-street. 

1862. 26. Kincaid, Joseph, Jun., C. K, 9, Spring-gardens^ London^ S. W, 

1838. 27. Larcom, Major-General Sir Thomas, R. £., LL. D., F. R. S., Phcenix Fkirk, 

1858. 28. Leech, lieat.- Colonel, R. £., 3, St, James' a-squart, London, S, Wl 

1840. 29. Lindsay, Henry L., C. K, Melbourne, core of J, Bower, Eeq.^ C,R, 28, South 

FredericM'Street. 

1840. 30. Montgomery, James E., M. H. I. A. 

1856. 81. Molony, G. P., Capt., 25th Begt, Madras N. I., per Meters, Grinlay and 

Co,, 3, Comhill, London. 

1 856. 82. Medlicott, Henry B., F. G. S., Geological Surveg of India, per Smith and 

Elder, Comhill, London, R C 

1857. 83. M*Ivor, Rey. James, Rectory, Moyle, Newtownstewart, Co, T^one, 
1865. 34. Morton, G. H., 7, London-road, Liverpool, 

1845. 35. Neville, John, C. £., M. R. L A., Dundalk, 

1852. 36. 0*KelIy, Joseph, 51, Stephen' s-green, 
1832. 37. Renny, Henry L., R. K, Canada, 

1865. 38. Scott, J. M., Bengal Preeideney College, Calcutta, 

1854. 39. Smyth, W. W., F. R. S., Jermyn-street, London, 

1865. 40. Steele, Rev. W., Portora Royal School, EnnieMOen, 

1857. 41. Tait, Alexander, C. K, Queen's Elms, Belfast, 

1832. 42. Tighe, Right Hon. WiUiam, Woodstock, Innietiogue, 

1864. 43. Waller, G. A., St. James's-gate, 

1853. 44. Webster, WfllUm B., 104, Grafion-street, 
1861. 45. Whitney, G. J., Brisbane, Queensland. 

1846. 46. Willson, Walter, 51, Stephen' sgreen, 

1854. 47. Wyley, Andrew, 51, Stephen* s-green. 

1857. 48. Wynne, Arfliar B., F. G. S., 51, Stephen's-green, 

ANNUAL FELLOWS. 

1861. 1. Andrews, William, Messrs, Armit and Co., Nassan-street. 
1831. 2. Apjohn, James, M. D., F. R. S., South- hill House, Blackroch. 
1867. 3. Baily, W. H., F. G. a, 51, Stephen' s-green, 
1857. 4. Bandon, Earl of, D. C. L., Castle Bernard, Bandon, Co, Cork. 

1859. 5. Barker, John, M. B., 83, Waterloo-road, 

1861. 6. Barrington, C. E., Fassaroe, Bray. 

1862. 7. Barrington, E., Fassaroe, Bray, 
1862. 8. Barton, H. M., 5, Foster-place, 

1864. 9. Bateman, G. W., LL. B., 19, Lombard-street^ Waterford. 

1869. 10. Battersby, Francis, M. D., 15, Warrington-place. 

1844. 11. Bective, Earl of, Headfort, Kells. 

1862. 12. Bennett, E., M. B., 2, Upper FUzunUiamrstreet. 

1857. 13. Bolton, George, Jun., 6, Ely-place, 

1861. 14. Bolton, H. E., 5, Clonshea-terrace. 

1864. 15. Bradshaw, G. B., Leahies-terrace, Sandymount. 

1831. 16. Brady, Right Hon. Maziere, Chancellor, 26, Upper Pembroke-street, 

1861. 17. Brownrigg, W.B., 18, Adelaide-road, 

1840. 18. Callwell, Robert, M. R. I. A., 25, Herbert-place. 

1857. 19. Carte, Alexander, A M., M. D., F. L. S., Royal Dublin Society, 

1862. 20. Close, Rev. Maxwell, Newtownpark, Mackrock. 

1858. 21. Cotton, Charles P., C. E., 11, Lower Pembroke-street. 

1862. 22. Cousins, A. L., Strandville, Clontarf. 

1834. 23. Croker, Charles P., M. D., 7, Merrion-square, West, 

1863. 24. Crook, Rev. R., LL. D., 2, St. John's-road, Sandymount, 
1846. 25. D*Arcy, Matthew, M. R. I. A., Anchor Brewery, Ussher-street. 
1853. 26. De Yesci, Lord, JAbbeyleix House, Abbeyleix, 

1863. 27. Dixofi, G., 10, Burlington-road. 

1849. 28. Downmg, Samuel, C. E., LL. D., 6, Trinity College. 

JOUEN. E. Q, S. I. — VOL. I. Z 
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Elected, 

1852. 29. Doyle, J. B.. The Mansion, Ballyeattle. 

1865. 80. Fleming, John M., Royal Enginetrs* Department, Royat Barrackg, 

1857. 81. Frith, R. «f., C. £., Leinster-road, Raihmines. 

1858. 82. Gages, Alphoiise, M. R. t. A., 51, Stephen^s-green, 
1864. 88. Gahan, A., C. £., Omagh, 

1849. 84. Galbraith, Rev. Joseph A., F. T. C. D., Trinitg College. 

1864. 35. Gamett, A. C, 5, Mountjoy-square, N. 
1865.- 3^. Gibson, John, C. E., Stapleton-plaee, Dundalk. 

1865. 37. Gray, R. A., G.E., 5, Palmerston Villas, Upper Raihmines. 

1859. 88. Green, Murdock, 52, iKtwer Sackmlle- street. 
1862. 89. Gribbon, C. P., 72, Stephen' e-green. 

1881. 40. Griffith, Sir R., Bart., LL. D., F. G. a, 2, FUmiRutin-ptaee. 

1856. 41. Good, John, City-quay. 

1857. 42. Hampton, Thomas, C, E., 6, Ehj-plaee,. 
1861. 43. Hudson, A., M. D., Merrion-square. 
1865. 44. Hutton, T. M., 118, Summer-hill. 

1884. 45. Hutton, Thomas, F. G. S., 116, Summer-hilt. 

1852, 46. Jellett, Rev. Professor, P. T. C. D., M. R. I. A., 9, f»nUy(hilegi, 

1842. 47. Jenningt*, F. M., M. li. I. A., F. G. S., Brown-street, Cork. 

1861. 48. Johnston, C. F., &, Eustace -street. 

1862. 49. Kinahan, G., J. P., Roehvck-hill, Duhdrum, 
1865. 50. Leech, Jaraen, C. E., 6, Ely-place. 

1831. 51. Uoyd, Rev. Humphrey, D. D„ F. R. S.^ Vice-PrdVost T. 6. D., S5, Trinity 
College. 

1863. 52. Macalister, A., M. D., 10, Garainer's-place. 

1855. 53. M^Cansland, Dominick, 12, FUzgibhon^street. 

1861. 54. M'Gomas, A., 23, Rathmines-road. 

1865. 55. McDonnell, Alexander, G* E., 8t^ Johns, Inchieore. 

1851. 56. McDonnell, John, M. D., 4, Gardiner* s-row. 

1852. 57. Mac Donnell, Rev. Richard^ D« D., Provost of Triitity Ooilcge, J^ovosf^ 

House,- lenity College. 

1887. 58. Mollan, John, M. D., 8, Fitzwilliam> iquare^ North . 

1859. 59. Moore, Joseph Sodtt^ J» P;» Hume-atreet, 

1862. 60. Moore, Stephenson G., Kenibeor^^mllai Rmthmine9. 
1831. 61. Nicholson, John, M. R. I. A., Balrath House, Kelts* 

1856. 62. O'Brien, Octavius, 23, KUdare-street. 

1865. 68. Ollis, G., Royal Engineers' Departmentf AsynZAinveAi. 

1863. 64. Ormsby, M. H., 16, /V^«i0t7ft'<tm^9tair«. 

1864. 65. Palmer, Sandford, R&sereai 

1865. 66. Porte, 6., Beggarsbush-road. 

1857. 67. Porter, William, a Ei^ Leinsta- Oltth^ Ckarje-stfet. 
1865. 68. Badley, John, Gresham Hotel, SaekviUerttreet, 
1864^ 69. Reynolds, Emerson J., l?oo<6r«foimi, (?». />k6/ui. 
1857. 70. Reeves, R. S., 22^ l^iiper Mount^treet^ 

1861. 71. Roberto) .W% G., BaUinapark, Ovoea, 

1862. 72. Rowan, D. J., G. E., Dundalk. 
1864. 73. Russell, H., Simuum't-tourt. 

1852. 74. Smith, Bob«ft, M. D., 63^^ Eedeg-Mireet. ; 

1852. 75. Sanders, Gilbert, M. R. I. A., 2, Foater^laee. 

1854. 76. Scott, Robert H.^ A. M., 48* WdUngton-plaee. 

1864. 77. Soovell, F., Trajfalgar'terraee, Monketown^ 

1859. 78. Stokes, WiUiAm, M» D., F. R. S., 5, Merrion-egmare^ N. 

1861. 79. Stoney, BindoBi CM.^ 42, WeRington-road, 

1862. 80. Taylor, Colonel M«adOTV% M« R. L A., Old-court^ Hwold'i'ttOMi.. 
1864. 81. Tichboume, C. R. 0., ApUheearies' //otft Mary-itreett 

1862. 82. Trench, W. R., University Club, Stephen'e-green. * 

1859. 88. Waldron, L., M. P., LL. D.^ BaUyhraek, Dalkey. 

1859. 84. Walker, William F., A. M., 9, Trinity College. 
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1863. 85. Westropp, W. H. S., M. R. I. A., 2, Idroue-terraee, Blackrock. 

1863. 86. Williams, R. P., 88, Damegtreet, 

1861. 87. Wright, Edward, LL. D., M. R. I. A., FhraviUe, Donnyhrook, 

1864. 88. Wright^ Josepli, 39, Jhmean-stregty (jbrk. 



ASSOCIATES FOR THE YEAR. 

1. Babiugton, George, 29, lenity College, 

2. Bayly, George, 12, do. 
6. Cotton, R. M., 24, do. 
4. Duffin, W. U, 11, do. 
6. Paris, Cliarles, 84, LeemmrMreet^ 

6. Gmbb, H., 141, LewsUr-road, 

7. Petherick, James, 29, ZVtntfy CcUege. 
■%. Reed, James, 17, ConigravenMe. 

9. Smith, F., 71, Lower Baggot-atreetf 

10. Thorp, Charles R., 89, Kiidare^ttreet. 

11. WaU, H. P., 16, IHnitg College. 

12. Waring, Charles, 11, do. 



No. II. 

LIST OF FELJiOWS GAINED AND LOST, 
DuBiHO THB Taab khdino Januabt 31, 1866. 

FELLOWS OAISTBD. 

JSoHoraty, 

1. M. Des Cloiseanx, Professor of Mineralogy, Jardin deaPlantes, Faria, 

2. BwtoD, Captain R. F., Q. U. Co&sbI, Santoz. 

OdfLife. 

1. Jacob, Arthur, B. A., Swimecombef Kent. 

2. Morton, G. H., 7, London-road^ Liverpool 

3. Scott, J. AL, Bengal Pretideney College^ Calcutta. 

4. Steele, Rev. W., Portora Royal School^ Enniekillen. 

Anmual, 

1. Fleming, John M., Boyal Engineers' Department , Royal Barracks. 

2. Gibson, John, C. E., 1, CoTlUle-terrace, Sandymount. 

8. Gray, R. A., C. E., 5, Palmerston FiUas, Upper Rathmines. 

4. Hutton, Thomas M., 118, Sumvur-hUL 

5. Leech, James, C. E., 6, Ely-place. 

6. McDonnell, Alexander, C. K, St. John's^ Inchieore. 

7. OUi% G., Royal Engineers^ Department, Royal Barracks. 

8. Porte, G., Beggarshush-road. 

9. ^dley, John, Qreaham Hotels Sackvillt'Street, 
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FELLOWS LOST. 

Life, 

1. Connolly, John, Artane, Deceased. 

2. ;aamUton, Sir W. R., Duntink. Do. 

Half Life. 

1. Haoghton, John Hancock, Carlw>. Deceased. 

2. Palmerston, Lord Yiscoant, London, Do. 

Annual, 

1. Hutton, Edward, M. D., Merrion^square, Deceased. 

2. Kinahan, Thomas, Carlith-hvildinga, Resigned. 
8. McDowell, George, Trinity College, Deceased. 
4. Ryan, George, S, Frederick-atreet, Resigned. 

Bemovedfrom List, for Non-payment of SuhicripHon, 

1. Barton, F., Grattan-sireet. 

2. Humphrey, H. T., Merrion, 
2. Lyster, J., SHllorgan, 



State of the Society at the commencement of— 

Tear 1865. Tear 1866. 

Honorary Fellows, 13 .... 15 

Corresponding do., 6 . . . . 6 

Life do., 74 .... 74 

Annual do., 86 .... 88 

179 188 



No. III. 

DONATIONS RECEIVED TO JANUARY 81, 1866. 

Amsterdam.— Kon. Akademie van Wettenschappen, Verslagen en Mededeelingen, Vol. 

XVII. 

Verhandelingen, Part X. 

Jaarboek, 1863-64. 

Berlin.— Deutsche Geologische Gesellschaft, Zeitschrift, Tol. XVI., Parts 8, 4 ; XVII., 

1,2. 
Bologna. — Accademia delle Scienze dell* Istituto, Memorie, Tom. III., 1-4; IV., 1. 

Rendiconto delle Sessione, 1863-64. 

Indid Generali, 1850-61. 

Briinn. — ^Naturforschende Verein, Verhandlungen, Vols. III., IV. 
Brussels. — ^Academie Royale, Annuaire, 1866. 

Bulletin, 1864-66. 

Caen. — Soci^t^ linn^enne de Normandie, Bulletin, Vol. IX. 

Cambridge, U. S. A. — ^Annual Report of the Trustees of the Museum of Comparatiye 

Zoology at Harvard College. 
Canada. — Geological Survey of. Decade III., the Graptolites of the Quebec Group. 

By Prof. James Hall. From Sir W. Logan, Director-General. 
Dijon. — Academie Imp^riale des Sciences, Arts,'et Belles Lettres, M^moires, Vol. XI. 
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Dublin. — The Dublin Quarterly Journal of Science, Nob. 17-20. From the Editor, 
the Bev. Samuel Haughton, M.D. 

Royal Dublin Society, Journal, Noa. 82-83. 

Royal Irish Academy, Proceedings, Vol. YIIL, Part 7; IX., Parts 1>8. 

■ Natural History Society, Transactions, Vol. lY., Part 2. 

I Catalogue of Published Maps, &c., of the Geological Survey of the United 

Kingdom, up to March, 1865. 

Explanations to Sheets 98, 99, 108, 109, 115, 116, 167, 168, 178, 179, 192, 



199 ; and to Horizontal Sections 17-18 of the Geological Survey of Ireland. 
Sheets 98, 108, 115, 116, 166. 



• Horizontal Sections, 17, 19, 20. 



From Sir R. Murchison, Director-GeneraL 
— Institution of Civil Engineers', Transacticms, Vols. I.-IV., YII., Part 2. 

Dublin University Zoological and Botanic Association, Proceedhigs, Yol. II., 



Part 2. 

Edinburgh.— Royal Scottish Society of Arts, Transactions, YoL YII., Part 1. 
Frankfort.— Zoologische Gesellschaft. Das Zoologische Garten, Parts 1-12. 
Falmouth. — Royal Cornwall Polytechnic Society, Annual Report, 1864. 
Glasgow. — Geological Society, Transactions, Yols. L, Part 2 ; II., Part 1. 
HaUe. — Naturwissenschaftliche Yerdn fiir Sachsen und Thiiringen in Halle. Zeit- 

schrift fiir die gesammten Natnrwissenschaften. Yols. XXIY., XXY. 
Kilkenny. — Kilkenny and South-Egst of Ireland ArchsBological Society, Proceedings 

and Papers. Nos. 45-48. 
Kbnigsberg.— K. Physikalisch-CEkonomische Gesellschaft, Schriften, 1864, Parts 1,2. 
Liverpool. — Historic Society of Lancashire and Cheshire, Transactions, 1863-64. 

Literary and Philosophical Society, Proceedings^ No. 18. 

Geological Society, Proceedmgs, 1864-65. 

Lausanne. ~Soci6t^ Yaudoise des Sciences Naturelles, Bulletin, 50-52. 

London. — Report of Commissioners appointed to Inquire into the Condition of all 

liines in Great Britam, with Minutes of Evidence taken by ditto. Presented by 

the Earl of Enniskillen. 
< : Geological Society, Quarterly Journal, Parts 81-84. 

Royal Geographical Society, Journal, Yol. XXXIY. 

Proceedings, Yol. IX., Parts 2-6 ; X., Part 1. 

Royal Institution of Great Britain, ^Notices of Proceedings. Vol. lY., 



Part 6. 

— Royal Society, Proceedings, Nos. 70-78. 

— British Association Report, Bath, 1864. 

— Linnean Society, Journal of Proceedings. 
— Botany, Yol. YIIL, IX., to Part 36. 

. Zoology, Yol. YIII., IX., to Part 33. 



Zoological Society, Proceedings, 1864, Parts 1-3. 

— ^— Geologists* Association, Annual Report, 1865. 

— ^— The Mming and Smelting Magazine, Nos. 38-89. 

— — — Institution of Civil Engineers, Minutes of Proceedings, YoL XXL, and Index 

toVol8.I.-XX. 
Lyons. — Academic Imp^riale des Sciences Belles Lettres et Arts, Memoires, Classe des 

Sciences, YIIL 
■ Lettres, XL 

: Bulletin des Stances, 1865. 

Soci^t^ Imp. d' Agriculture, etc. Annales des Sciences Physiques et Naturelles, 



YoL YII. 

Madrid. — R. Academia di Ciencias, Memorias, Ciencias Fisicas, Yol. II., Parts 1, 2. 
- Resumen de las Actas, &c., de la R. Academia, 1862-6' 



Libros del Saber de Astronomia del Key Alfonso de Castilla, Yol. III. 



Manchester. — Manchester Geological Society, Transactions, YoL Y., Parts 2-7, 10-12. 
Milan. — Reale Istituto Lombard© de Scienze, Rendiconti, Yols. I., Parts 4-40; 11. , 

Parts 1, 2. 
Memorie, Yol. X., Part 1. 
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BfOflii, Beato btitato, &c, Annttftriq, 1664. 

-— Soleoni Adunanze, Aug., 1864. 

Sodeta Agraria di LombardU, L'AgiicoUnnh 8-16, 20-28. 

Moiitreal.-*-Natural History Society, the Canadian Naturalist and Geologist, Vol. II., 

Parts 1-4. 
Munich. — ^K.Saieriacbe Akademie dor Wissenschaftni, Sitsiing«-}>efi<dijte, 1865, Vol. I., 

Parts 1-2; II., Parts 1-2; 1864, IL, 2-4. 
, Induction and Deduction. JBy Baron von liebig. 

■ I I EottebuDg nod Begriff dst Katorhistoriachen Art. By Dn Carl Kiigeli. 
Newhaven.— Tlie American Journal of Seaenoe and Art, Ifos. 115-120. Fxom the 

Editors. 
New York.— Lyceum of Natural History, Chinrter, &e. 

Annals, Vol. VIII., Parts 1-8. 

Palermo. — ^Aocademia di Scienzi e Lettere, Atti, Vol. IL 

Philadelphia. — Academy of Natural Sciences, Proceedings, 1864. 

AmeriKsan Philosophical Soesiety, Psoceedings, Vol IX., Parts 71, 72 ; X, 

Part 73. 

Transactions, VoL XIIL, Part 2. 

. Catalogue of library, Part I. 

Plymouth.— The Institution, Report of tbe TcansacOyBs, 1864-65. 

Quebec. — Literary and Histoncal Society, T^raoaaetwns, 1864*65. 

Toronto.— Canadian lastltttte. The Canadian Joifrnal of Industiy, Scraice, and Art, 

Nos. 56-60. 
Stnttgart.— Verehi filr V«tediwdisdb« Natiirkn»de. Wiirftenbeigfache NaMunrissen- 

schaltlkhe JAhzeshefta, 1858-1865. 
Tmra — Boyal Institution of Cornwall, JoarBa],,No. 2, March, 1865, 
Vienna.— E. K. Geologische Reichsanstaljt^ Jahitosh, XIV., 2 ; XV., 1-2. From the 

Director, ProL Haidhiger. 
. K. £u Zoologisch Biotaniaohe Cresells^aft, Verhandlungen, 1855-64. 

I ■ ■ Bfiiafiht iiiber die OesterrOKhisebe Uteratur dsr Zoologia, Botanik, und 
Palaeonlologie, 1850, 1-3. 
— — — Register der AblhandJungen etc, 1857. 

Nachtruge zn Ulaly^s "EiuunenUio Plantanun,** 18)61. 

Wasbing(0B.-^mith80uian Institution, Report, 1863. 

I I BfiSttlta «f Meteorological Obsecratioaa, lft54<4^. 

PRESENTED BT THE AUTHOJEU9. 

Binney (E. W., F. R. S.)— Further Obsarvmtions on the Permian and Tnasslc Strata of 
Lancashire. 

A few Remarks on Mr. Hull's Additional Observatiions on the Drift Depoaita 

in the Neighbourhood of Manchester. 

•»^— » A Description of some Fo-sml Plants, showing S.truotni», found in the Lower 
Coal Seams of Lancaaldre and Yorkshirei 

Haast, Julius (F. G. S.)— Report on the Geological SofToy of the Province of Canter- 
bury, of Lancasbii-e, and Yorkshii'e. 

— . Report on the Fonuation of the Canterbury Plains, with Sketch Map. 

—— Report of the Geologioal flxploiation of the West Coast of New Zealand^ 

Rei)ort of the Geological Formation of the Timaru District, in reference to the 

Supply of Water. 

Hull, Edwai-d (B. A.)— Additional Observations on the Djcift Deposits, and more recent 
Gravels, in the Neighbourhood of Manchester. 

Kjerulf (T.) — ^Veiviser ved Geol(»giske Excursioner i ChristianU Omegn. 

Muichison, Sir R. L— On the Laurantian Rocks of j^tain, Bavaria, and Bohemia. 

Sars, Michael. — Om de i Norge Forekommende Fossile Dj^relevninger Fra Quartnr- 
perioden et Bidrag til vor Faunas Historic. 

Winchell (Prof. A.)--SQme Indications of a Noffihwttrd Transportation of Drift 
Mftterials in the Lower BenUisiiia.of Jf^chigan. 
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No. IV. 

SOCIETIES AND INSTITUTIONS TO WHICH THE JOURNAL OF THE 
BOYAL GEOLOGICAL SOCIETY OF IRELAND IS SENT. 



Aberdeen, 
Albany, . 
Amsterdam, 
Antwerp, 
Belfast, . , 
Beblin, . . 



Bologna, 
Bordeaux, 
Boston, . 

Bristol, . 
Brtjnn, 
Brussels, 
Caen, . . 

CALOUTTAf 



Cambridob, . 

Canterbubt, 
New Zea- 
land, 

OOPENHAOEN, 
COBK, . • . 

Dijon, . • « 
Dresden, • 
Dublin, . . 



Edinbuboh, 



Falmouth, 

FlX)REN0E, 

Galwat, . 

Genoa, 

Glasgow,. 

GoTTINGEN, 
HAABMaff, 



University Library* 

State Library, New York. 

Royal Academy of Sciences. 

Soci^t^ PalsBontologiqae de Belgique. 

Qaeen's College Library. 

Royal Academy of Sciences. 

German Geographical Society. 

German Geological Society, per Besteraolie Bochhandlang, Behrenttr 

7, BerUn. 
Accademia delle Scienzi deU' IstitutOr 
Imperial Academy of Sciences. 
American Academy. 
Natural History Society. 

Institution for the AdvancemeBt of Sdenoe, Litor«tiire, and the Arts. 
Naturforschende Yerein. 
Academy of Sciences. 
Socidt^ Linn^enne de NomaBdio.* 



Public Library. 
Geological Survey of Iadia» 
Phaosophical Societyr 
Trinity College Iibrw7« 

Geological Sumy* 

Royal Society of Science. 
Queen's College Libhuy. 
Royal Institution. 
Academy of Sciences* 
The " Isis" Society, 
Royal College of Surgeoas* Libiwy.^ 
Royal Irish Academy* 
University Library. 
Royal Dublin Society* 
Natural History Society. 
Ordnance Survey Library. 
Professor Sullivan, as Editor of the '* AtkfttiA." 
Geological Survey of Inland. 
Institution of Civil £iigineert» 
Royal Society. 
Wernerian Society. 
Royal Scottish Society of Arts. 
Univftrfflty Library. 
Society of Antiquaries. 
Advocates* Library. 
Royal Cornwall Polytechnic Society. 
Society of Physics and Natural History. 
Queen's College Library. 
Society of Physics. 
University. 
Geological Society. 
University. 

Soci6td HoUandaiie das SdeooM, per B. Qaairitcb, 15, FiecadiUy, 
London, 
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Hanau, . 
Hanover, 
Kilkenny, 

KoNiaSBBRO, 

Lausanne, 
Leeds, 

LEIPZICy . 

LlVllRFOOL, 



London, 



IIallb, . . Naturwissenschaftliche Verein fur Sachsen und Thiiringen, per Aatons 

Bucbhandlung, Halle. 
Oberhessische Gesellschaft der Katur-und Heil-kunde. 
Royal Library. 
Archseological Society. 

Koniglich Physikalisch-Oekonomische Gesellschaft. 
Soci6te Yaudoise des Sciences Naturelles. 

Greological and Poly te^chnic Society of the West Biding of Yorkshire. 
Philosophical and Literary Society. 
Royal Society of Sciences (Saxony). 
University. 

The Literary and Philosophical Society. 
Historic Society of Lancashire and Cheshire. 
Geological Society, The Royal Institution, Colquitt-ttrceL 
Geological Survey, Jermyn-ttreet. 
British Museum. 

Society of Arts, John-§treet, Adelphi, 
Royal Institution, Albemarle-street. 
Royal Society, Burlingfton House. 
Geological Society, Somerset House. 
Linnean Society, Burlington House. 
Royal Geographical Society, 15, Whitehall-place. 
Civil Engineers, Institution of, 25, Great George^ s-street^ Westminster, 
Royal Asiatic Society, 5, New Burlington-street. 
Royal College of Surgeons, Lincoln* s Inn. 
Zoological Society, 11, Hanover-square. 
Athenssum, 14, Wellington-street, Strand, London, W. C. 
Anthropological Society, 4, St. Martin* s-place, London, W. C. 
La Soci6t6 Imp^riale d' Agriculture, d'EUstoire Naturelle, et des Arts 

UtUes. 
Soci^te Linn6enne. 

Academie Imp6riale, per Treuttel & Wiirtz, 19, Itue de LiUe, Paris. 
Academia de Ciencias. 

Literary and Philosq[>hical Society of. [Sec., R. C. Christie.] 
Geological Society. 
Philosophical Institute of Victoria. 

The Public Library, per Bun and Co., 1, Haymarkety London. 
The Royal Society. 
Reale Istituto Lombardo di ScienzL 

State Survey and University, Geological Rooms, Columhta^ U. S. A. 
Imperial Institute of Science. 
Natural History Society. 
Royal Academy of Science (2 copies). 
Sod6t6 des Sciences Naturelles. 

I The Editors of SiUiman's Journal' of Science and Art. 

Bodleian Library. 

Ashmolean Society. 

Accademia di Scienziid Lettere. 

Ecole Polytechnique. 

Geological Society. 

L*£cole Impdriale des Mines. 

Institute of France. 

Bibliotheque Imperiale. 

Jardin des Plantes, Bibliotheque. 
Philadelphia, American Philosophical Society. 

Academy of Natural Sciences, per Triibner and Co. 
Plymouth, . Plymouth Institution and Devon and Cornwall Natural History Society. 
Press UBO, . Yerein fiir Naturkunde. 



Lyons, 



Madrid, . . 
Manchester, 

Melbourne, . 



Milan, 
Missouri, . 

MODENA, . 

Montreal, 
Munich, . 
Nbuchatel, 
Newhavbn, 
U. S. A., 
Oxford, . 

Palermo, 
Paris, 
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QaBBiBOy . » litenuy and Historical Society. 
RoMB, . . . The Vatican Libraiy. 
RotJEir, . . Academy of Science. 
St. Andbkws, Unlyeraity Library, 
St. Louis,. , Academy of Sciences. 
St.Pjetsbsbubo, Imperial Academy. 

Central Physical Observatoiy of Bossia* 

Busaisoh-KiEUBerliche Mineralogische Qeaellachaft. 
Stockholm, . Boyal Academy of Science, per Longman and Co., PatemotUr^roiff, 

London ; and Sampson and Wallis, Stoekhoim, 
Stbasboubo, . Sod^te des Sciences Natnrelles. 
&TC7TT6ART, . Yorein fiir vaterlandische Natnrknnde. 
Tobonto, C.W., Canadian Institute, per Thomas HenningjEsq. 
TouLousB, , Academy of Sciences. 
Tbttbo, . . Royal Institution of Cornwall. 
TuBnr, . . Boyal Academy. 
Upsala, . . Boyal Society of Sciences. 
ViBNNA, . • Imperial Academy of Sciences. 

Prof. W. Haldinger, of Vienna, as Editor of the ^ Jahrbuc)i der K. K. 
Geologischen Beichs-anstalt.** 

K. K. Zoologisch>botanische Gesellschaft, per Branmiiller & Co^, Fh 
enna, 
Washoioton, Smithsonian Institute Library, per W. Wedey, Esq., 2, Qife«ii'« Head 

Panag€, Paiemoaier-row, LondoUf E, C* 
WiBDSOB, . The Boyal Library. 
ZuBiCH, . . Naturforschende Gesellschaft. 
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MINUTES OP PBOCEEDIiroS FOB THE TEAR 1866-66, 



Maroh 8, 1865. 

A. Oabtb, Baq., F. L. S;, Yiob-Pbbsibwt, ia feiM Chair. 

The Minutes of the last meeting were read, compaied, and 8%ned; donations were 
announced, and thanks yoted. 

W. E. L'Estrange Dnffin, Esq., II, Trfni^ College^ DnbU% waa eleoted an Asso- 
ciate for this Session. 

A resolution of Ck>uncil was read^ reoommending that M. Deseloiseaos, of Paris, 
be elected an Honorary Fellow. 

On the motion of M. Gages, seoended by Mr. Jnkes, the reeommendation of Ooon^ 
eil was unanimously adopted. 

Mr. Scott read a paper by Mr. W. Harte, G. E., Donegal, <*0a some Crumpled 
Granite Beds from the County of Donegal" (p. 144). 

Mr. Scott observed that Mr. Harte was a yeiy caiefol obseryefv who, aa they weH 
knew, had added much to their knowledge of the geology of the ooun^* His own re» 
coHectlon of the immediate locality referred to by Mr. Harte was that there was a oon- 
alderable amount of schist included in the g^nito ; and at one locality at no great dis- 
tance, called Toberkeen, there was a bed of limestone which contained an abondanoe Of 
garnet and idocrase, indicating considerable metamorphie action. The granite about 
Dungloe, and in the Rosses generally, was very coarse-grained ; and It was highly in- 
terestfaig that Mr. Harte should have found it to be contorts 

Mr. Bolton said that he had accompanied Mr. H«*te, when that gentleman was 
making his observations at Dungloe, and that he could testify to their aceuracy. He 
had particularly noticed the sharp ends of the cracks as iudicated on the diagram, and 
he was of opinbn that the slickenside appearance of the sur&oea was produced by 
motion. 

Mr. Close diffiired from Mr. Bolton as to the explanation of this particular Btradum 
by supposing a motion of the rock. He had bimsdf exhibited to the Society, two years 
ago, a specimen of granite^ a small triangular prism, in which the striations went round 
the prism, not along it* Ttiis could hardly be explained by the hypothesis of motion^ 
as that motion must have taken place in three planes. 

Mr. Jukes then took the Chair, while Dr. Carte read a paper " On some Indented 
Bones of the Certut tnegticeroay found near Lough 6nr, county of Limerick*' (p. 151). 

Dr. Carte then showed how accurately the bones fitted into the grooves, and how 
parts of them were polished. He said that in a former discussion upon a paper by Pro- 
fessor Jukes reladng to bones of the Cetvua meffoderoa found under drcumstanees similar 
to the present, the differences of opinion resolved themselves into three theories :-«-Mr. 
^ukes held that the abrasions Were produced by simple pressure, and that there had been 
no such thing as fHction ; another theory was^ that the marks were actually produced 
by the hand of man ; the third theory was, that they were the result of the friction of 
the bones lying upon one another, tfcat friction having been produced by motion for 
which it was not easy to asagn a eause. The last was the doctrine that he himseif 
broached, and he thought he would be able to show that his view was home out in a 
Very remarkable manner by the specimens now before them. 

Dr. Battersby — Were the bones found lying close upon the horns in the way yea 
have described? 

Dr. Carte — Quite so. The man sent them up as he got them in the bog, marking 
the different parts which were in contact. 

Professor Jukes said they must all be exoeanvely obliged to Dr. Carte for these in- 
teresting specimend. It was evident that aa the animal died, the bones in question fell 
in a confused mass to the bottom of some lake or water, and that lying upon one anpther 
they got abraded in the way that was seen. In the former discussion his sole point was 
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that the mwrka could not hare been prodaced by the hand of man, and that therefore 
the specimens then addaoed could not be pointed to as evidence of the existence in Ire- 
land of man contemporaneously with the Oervut megaeeros. They knew that man did 
exist contemporaneously with that animal in England ; and then arose the geological 
question, was Ireland at that time already separated from Eng^nd and the Continent ? 
Was the great plain which formerly connected the British Islands with the Continent 
already worn away, or had man already crossed over from England to Ireland? They 
knew that man existed in England probably before England was separated firom the 
Continent there was little difference between Dr. Carte and himself as to the exact 
cause of the indentations. Dr. Cartels idea was, that a little motion of the bones took 
place, and that friction was the consequence. For his part, he would be glad to be able to 
conclude that there had been friction ; but the possibility of it seemed taken away by the 
facts stated in the paper, that the marl was like cheese, with day and stones underneath it, 
and that the bones were so firmly imbedded in the marl that it was difficult to get the 
horns out without breaking them. It was difficult to conceive what motion there could 
liave been with sixty feet of turf over the marl ; but that was a physical question, on 
which he gave no opinion. The Knight of Kerry had suggested to him that great 
storms might have given a tremulous motion to the bog, which might have been trans- 
mitted downwards. Dr. Carte misunderstood him as to one point He by no means 
supposed that the marks were caused merely by squeezing or pressure. What he did 
suggest was, that the parts squeezed might have been dissolved, and altogether re« 
moved. It was, satisfactoiy, however, with regard to the present specimens, that 
they did not for a moment admit the possibility of the indentations having been caused 
by the hand of man. 

Dr. Frazer observed that at present red deer, in their seareh for food, often ran one 
after another into bogholes, and were smothered ; and that there might have been 
marehy ground and a lake in this locality when these animals had lived there — perhaps 
three or four feet of marl, and a lake above it— into which the animals had fallen, and 
were drowned. 

Mr. Scott observed that Hinchy, who had found the bones, had great experience in 
the discovery of specimens of the Megaceros ; and that, when his attention had been 
directed to the circumstance that bones of this animal frequently exhibited markings, he 
at once said that he had often seen bones marked by lying together in the ground. He 
accordingly sent up the specimens now exhibited, and which were seen in tiiu not only 
by himself but by Dr. Bennett, the gentleman who was with him on that day. It was 
certainly very remarkable that so many (upwards of seventy) heads had been dis- 
covered in so small a space within the last thirty years, and it appeared that there were 
still a good many left there. 

Bfr. Bolton was of opinion that the indentations had been caused by friction, result- 
ing firom motion of the bones against each other. He had seen the bough of a tree 
which was acted on by another piece of wood in water, in which there was a very 
slight motion, almost cut in two in a couple of days. The small, fine, sharp particles 
of the marl, getting between the bones, would have aided the process very much. 

Captain Hutton observed that, as the two bones had cut into the antler in directions 
not parallel to each other, it was evident that no lateral motion of the antler could have 
taken place ; and it was difficult to conceive any movement of the marl, or superjacent 
bog, which would give the two bones motions in different directions ; and, as one of the 
bones appeared to have cut its way up, and the other down, it seemed to him that the 
markings must be due either to simple pressure, or to a slight vertical movement 

Hie Chairman was of opinion that, in the case of the bones from Legans, where the 
bones fell at first, there was then an open lake, without any bog or peat whatever near. 
The existing bed of marl in which they had been discovered was formed by the shells 
and debris of the animals that lived in the lake, and must have taken hundreds of years 
to accumuUte. It was now covered by forty or fifty feet of bog, which extended for 
•miles in every direction ; and the subsequent formation of that bog must have taken 
even thousands of years. Portions of the bones in question which had projected into 
the peat rotted away ; and the cireumstanoe of their having been imbedded in the marl 
was what preserved the rest' He thought that pressure was the likeliest way of 
accounting for the indentations. 
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Dr. Macalister said, the g^eat objection to the theory of pressure was that it would 
have shown the fibres of the bones bent, and not cut, as they appeared to have beenr 
The polishing might be due to the fine particles of marl ; but, if the latter had assisted in 
the cutting, the indentations and the bones corresponding to them would not fit as they 
did. 

Captain Button said that, although a bog might shake at the top, there would be 
very little motion beneath its surface. It was well known that in a gale of wind the 
sea is quite still at eight or ten fathoms beneath the surface. 

Mr. Good was decidedly in favour of the friction theory. The smallest motion in 
water causing friction, suppose of a broken mast or si)ar, against the side of a ship, 
would rapidly produce a cutting, the edges of which would be rough and jagged, or 
quite fine and smooth, according as the wood acted on was soft or hard. 

Dr. Bennett observed, that what had been adduced at this meeting seemed to exclude 
the supposition of human hands having produced the indentations. He believed that, 
whatever was the force that did so, it must have be«n in action up to the very day the 
bones were found. He- did not believe that such beautifully-polished surfaces as the 
bones exhibited could have been produced in a place saturated with water, and exposed 
to the deposit of mineral salts. There was no evidence that the bones were ever under 
running water. The only point that he referred to in last year*s discussion was the 
supposition that the markings in the bones then exhibited were the result of disease. 
Dr. Carte's present specimens excluded that supposition altogether. 

Mr. Brownrigg observed that the motion of the bones, while in the soft marl, might 
have been owing to variation in the weight of water over it, caused by the alternate 
floods of winter and droughts of summer, which would have produced successive com- 
pressions and relaxings. This action, going on for an immense number of years, might 
have been adequate to the production of the effects. 

Dr. Carte replied briefly, saying that the gentlemen who had taken part in the dis- 
cussion had answered each other, so that there was little left for him to say, excepting 
t^ express his satisfaction that the specimens which he submitted to them had given 
rise to so animated a discussion.* 

The meeting then adjourned. 



April 12, 1866. 
A. Cartb, M. D., F. L. S., Vicb-Presidknt, in the Chair. 

The minutes of the last meeting were read, compared, and signed ; donations were 
announced, and thanks voted. 

A recommendation from the Council was brought forward that Captain B. F. Bur- 
ton, Her Majesty's Consul at Santoz, be elected an Honorary Fellow ; and the motion, 
having been proposed by Captain Taylor, and seconded by Professor Jukes, was carried 
unanimously. 

Mr. W. H. S. Westropp read a paper " On a Trap Rock at Bray Head, County 
Wicklow" (p. 149). 

Professor Jukes congratulated Mr. Westropp on the great success with which he 
had broken ground. Although it was his flrst paper, it was evidently not his flrst 
attempt at field work ; and the clear manner in which he had put forward his facts ren- 
dered them at once intelligible. He could understand his having been perplexed at 
the ashy appearance of some of the branching veins which he had described, because he 
himself had been occasionally perplexed as to whether particular masses of trap were 

* " There is another constant *■ up and down* motion nearly in aU bogs, ccmaequent upon the least 
vibration arising either from paaedng weights shaking the ground, storm, or any wind agitating trees 
X>r other objects npon the surface. It is always * up and down ;* for, the layers of the peat being ho- 
rizontal, it is evident that the least disturbance produces motion in a line vertical to the planes of the 
layers only; and, indeed, I believe more of the density of the bottom layers of bogs is due to this 
constant percussive action driving the moisture to the surface than to the mere superincumbent 
weight of bog. This motion is easily perceived when driving over a bog road. 

"W. Habtb,C. E." 
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ash, or were cryatalline rock decomposed. But the fact that the greenstone which he 
described as running persistently between two beds in the upper part of the mountain 
split into two or three beds below (a circumstance of which he had not been previously 
aware) proved that the greenstone was intmsive. The small veins issuing from it were 
an additional proof to the same effect. Such intrusions were not uncommon. He knew 
of beds of intrusive greenstone running evenly between other beds for miles of length and 
breadth, preserving almost the same thickness throughout, and not producing any ap- 
preciable alteration in the beds above or below. Mr. Westropp^s remark as to the great 
abundance of traps in the Lower Silurian rocks of that district^ and their comparative 
fewness in the Cambrian rocks, was also deserving of attention. This was the case in 
some of the Cambrian districts in Wales. When he first surveyed North Wales, in 
conjunction with Mr. Selwyn — who was now Surveyor of Victoria, in Australia — Mr. 
Selwyn was obliged, after he had mapped the country, to spend some months in going 
over the whole ground again, and hammering every suspicious-looking rock, for it was 
only in that way that crystalline greenstones could be known firom green siliceous gtits. 
Any one examining the maps of thai country would see minutcTod lines, indicating tha 
occurrence of narrow veins of greenstone. In the neighbouring districts were Lower Silurian 
beds, in which there were trap rocks of all kinds in great quantities, and of great thickness^ 
It was clear that the trap in the Lower Silurian must have come up through Cambrian; 
and therefore it was at first sight odd that there should be so little trap in the Cambriftn 
where that only was exposed to view, and such an immense development of it in the 
Silurian. But this might be accounted for by the supposition that the trap had passed 
through channels or pipes of communication, like the basalt which overspread an area of 
1200 square miles in the county Antrim, with a thickness of from 400 to 600 feet, and 
which was believed to have resulted fh>m the boiling up of igneous rocks, in a state of 
fusion, through narrow dykes. Therefore it was quite possible that, in the county of 
Wicklow, the traps might have passed through such channels as were described by Mr. 
Westropp. No matter how much a district was worked, it was impossible to exhaust 
the fillets of it Bray Head was twice examined by most careful workmen, who yet 
never saw this bed of greenstone. Mr. Harkness did discover it near the old road, and 
reported the fact to him (Mr. Jukes), but he did not credit it at first 

Mr. Scott observed that, at the time the railway cutting was being made at Grey-^ 
stones, a trap dyke was met with. He got a small piece of it, and it was of the same 
crystalline texture as that which Mr. Westropp now produced. 

Mr. W. H. Baily, F. 6. S., then read his paper, entitled " Some Additions to the 
Structure of Palffichinus" (p. 65), of which the following is an abstract: — He stated, 
that^ since his last communicatioD to the Society on this subject, he had been enabled to 
examine an additional specimen of Palaehinus ellipticus, which had been presented to 
the (reological Survey by Mr. Michael George Ryan, who had been fortunate enough 
to knock out two of these rare fbssils from a block of limestone used in the construction 
of a drain at Betty ville, near Croome, county Limerick, Mr. Baily remarked that this 
fossil was in the state of a cast ; the matrix in which it had been imbedded, having re- 
tained the test or shell, had been left behind ; and he urged the necessity upon col- 
lectors of preserving both sides of a specimen, one of which often served to elucidate par- 
ticular plates which may have been obscure on the other. He believed this fossil 
exhibited some additional particulars with regard to the structure of its shell, with 
which we were not before acquainted. In the first instance he thought there was 
good evidence of a mouth of^osite to the apical disk, corresponding with a similar ar- 
rangement of parts in the recent Echini, the parts appearing to have terminated in a 
slightly reflected edge. The arrangement of the apical disk alone in Palfldchinus, corre- 
sponding as it does so generally with more recent forms of Echini, would entirely set 
aside the notion as to their having been provided with stalks like the Crinoids, and in 
his opinion proved them to have been more nearly related to the free Echlnoderms, of 
which the recent Echinus is a typical example; and he stated that this fine fossil, 
which we owe to the liberality of Mr. By an, assisted very much in confirming him in 
this opinion, as it appeared to have a distinct oval termination at the opposite pole to 
that of the apical disk — an arrangement entirely in accordance with its other structural 
peculiarities. 
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The last basiness in (he paper was the exhibition, by Captain Hutton and Dr. 
Frazer, of somiB specimens of serpentine and other nxdu, for examination nnder the 
microscope. 

Dr. Frazer said that, when Dr. Dawson had announced the discovery of some micro- 
scopical fossils, which he had named Eozoon Oanadense^ in the serpentines of the 
Laurentian period in Canada, the attention of microscopists at this side of the Atlantic 
was directed to the subject, and Dr. Carpenter had pablished some drawings of the 
specimens which he had observed. The remains 'examined and drawn by Dr. Car- 
penter verified perfectly all that had been discovered in Canada. Hr. Sandfort, of 
Somerset, examined specimens of Galway serpentine, in which he found organic traces 
Similar to those exhibited by the Canadian serpentine. Captain Hutton then took: up 
the subject, and worlced it out in an excellent manner. He had himself seen veritable 
Eozoa in the Galway serpentine. As an old microscopist, he would just add that, in 
looking at the specimens which would be submitted to them by Captain Hutton, they 
should bear in mind that, in order to effective microscopic observation, a sort of faculty 
was required, which could only be attained by constant practice. 

Professor Jukes asked Dr. Frazer did he think that what was visible in the Conne* 
mara marble was identical with what was apparent in the Laurentian serpentine. 
Because it was by no means certain that the rocks of Connemara were geologically the 
same as the Laurentian rocks of Canada ; on the contrary, he believed the balance of 
evidence was quite the otiier way, and that it was almost certain that they were not 

Dr. Frazer said that the microscopic investigation as yet made was vastly too 
imperfect to warrant any conclusion on that point They were certain that the 
three varieties of serpentine now submitted presented organic traces, and also that 
between these traces there was a resemblance. They had examined serpentines from 
many other localities, and had found nothing of the kind in them, while these varieties 
were in other respects homogeneous. But the organic traces contained in the first three 
indicated that, so far, they were not homogeneous rocks. As to the specific details of 
difibrence in the organic remains, these were yet to be discovered. It being suggested 
to him to say something as to the nature of the extinct animals evidenced by the fossil, 
it was thought by Sir William Logan that these were all gelatinous, amorphous crea- 
tures, and that they once attained an immense size. 

Mr. Harte read the following passage from a letter written by Sir William Logan, 
the Director of the Canadian Survey, who had kindly sent him a specimen of the origi- 
nal rock, which had been examined by Dr. Dawson : — *^ In etching the specimen with 
Dlinriatic add for the purpose of bringing to view the casts of the tubes in the minute 
structure, a very dilute acid should be used. Too violent an action may break off the 
casts. I have marked the part where I think you will get the best evidence of the 
minute structure with a ring of ink. The green layers in the specimen replace the sar- 
eode of the animal, and consist of very fine serpentine ; the white layers are carbonate 
of lime, and constitute the shell or skeleton, with the exception of the lowest white 
layer, which is white pyroxene, on which the animal began to bufld. In it, however, 
there are occasional small patches of carbonate of lime, and in some of these the minute 
structure has now and then been observed. The pyroxene may possibly be a more 
ancient structure by the same description of animal, in which the evidence of oii^iza- 
tion has been nearly obliterated by chemical action and crystalline forces. If yon have 
anything of the same sort in your neighbourhood, it will most probably be found where 
there is some band of limestone associated with a little serpentine, or some other sili- 
cate of magnesia or of lime." 

Mr. Baily doubted that the thing in question was a Ibssil at all. He had seen in 
serpentines cellular structures that might easily be mistaken by enthusiastic persons for 
Foraminifera. As to gelatinous bodies being preserved as fossils, he did not believe it at 
aU. The supposed fossil in the green Connemara marble was now said to foe a distinct 
species from that fbund in Canada, and he would be glad to know the evidence on 
which this had been based. 

Captain Hutton asked Mr. Baily to name the serpentines in which he had seen cel- 
lular structures. He had examined upwards of a dozen specimens from Canada, 
Dmiegal, Connemara, and other localities ; and the specimens from the three localities 
named were quite different from all the others. 
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The meeting was then adjoamed, and the gentlemen present spent some time in the 
examination of the specimens submitted to their inspection. 



Mat id, 1865. 
Gilbert Saitdbbs, Esq., in the Chair. 

The minutes of the last meeting were read, compared, and signed. Donations were 
announced, and thanks voted. 

Mr. Jukes read his paper — ^' Notes for a Comparison between the Rocks of the 
South-West of Ireland, those of North Devon, and of Rhenish Prussia, in the neigh- 
bourhood of Coblentz " (p. 105). 

Professor Haughton expressed his entire concordance with that part of Mr. Jukes' 
paper which did away with the Devonian system as a separate formation, and showed 
that the three subdivisions of the strata in the South of Ireland.— viz., the Carboniferous 
Limestone, Carboniferous Slate, and the Coomhola Grits — are contemporaneous with each 
other. The view that the rocks in the South of Ireland were not Devonian, and therefore 
different from those found in other parts of the island, was that which had been main- 
tained for many years by Irish geologists. Formerly, when this question had been under 
discussion at the meetings of this Society, Irish geologists had been told to wait for the 
decision of palaaontologists as to the nature of the fossils found in Cork. That opinion 
had been given, and it was to the effect that the views which had been so long main- 
tained in Ireland were correct. He had himself examined the rocks of Devonshire and 
of Rhenish Prussia, and bad been quite unable to make out Professor Sedgwick's system 
there at all ; but still he did not mean to say that Professor Sedgwick's system had no ex- 
istence. It was well known to every one who had ever paid any attention to the science 
that Professor Sedgwick was one of the most painstaking of field workers, but still his 
views might not bear so extended an application as had been given to them. He would 
wish, in conclusion, to ask Mr. Jukes if he now formally gave up the name Devonian 
as a term for a separate formation ? 

Mr. W. H. Baily stated that he quite agreed with Mr. Jukes as to the general 
identity of the species of fossils from the Carboniferous Slate with those of the Carboni- 
ferous limestone, and to the great similarity between the Carboniferous Slate fossils of 
the South of Ireland with those of North Devon — a resemblance which had been noticed 
by Mr. Godwin Austen as long ago as 1840, in his paper in the Geological Society*s 
Transactions, on the *' Geology of the South-£ast of Devonshire." Mr. Baily reuiarked 
that he would exclude from this resemblance to the Carboniferous fossils the limestones 
of Plymouth, Newton Bushel], &c., of which as yet no representatives had been dis- 
covered in Ireland, although on the Continent similar fossils were described from 
Nassau, in the fine works of the Drs. Sandberger. He observed that these limestonea 
of South Devon contained a set of fossils in beautiful preservation, amongst which were 
genera and species peculiar to them, such as Calceola, Stringocephalus, Brontens, &c., 
the corals, shells, and Crustacea resembling more a Silurian than Carboniferous type, 
forming such an assemblage as would, bethought, entitle them to be considered as pas- 
sage or transition beds from the Silurian to the Carboniferous, and for which the term 
Devonian might be conveniently retained, independently of the Old Red Sandstone, which 
contained an entirely different set of fossils — principally fish remains — a representative 
of which occurs in Ireland, at Ejltorcan, in the counfy of Ejlkenny, and probably some 
localities in the county of Cork. 

Mr. Jukes, in reply, stated that he had always maintained the Coomhola Grits were 
a part of the Carboniferous Slate, and not a special series, though at Bantry Bay they 
attain a thickness of 2000 or 8000 feet. There are at the same time in them certain 
characteristic fossil forms, such as Curtonotus and Cnculloea. He did not think that 
this paper could fairly be called a recantation of former opinions, as he did not think 
he had ever expressed views materially different from what he brought forward now. 
At all events, he was always ready to give up an opinion, if it was clearly shown to be 
wrong. As to the section which he exhibited, he did not know that any Irish geologist 
had ever put forward the view advocated in it. Sir R. Griffith makes the Carboniferous 
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limestone above the Slate, not contemporaneons with it In answer to Prof^or 
Haughton's question, he woald say that he did not wish to jump to the conclusion that 
there is no Devonian formation at all. No one was more ready than he (Mr. Jukes) tQ 
throw off authority when it was not supported by evidence derived, from hard work; 
but in the case of his own old teacher in the sdenoe (Professor Sedgwick), and his 
present chief (Sir R. Murchison), there were few men living who had gone through 
more hard work, hammer in hand, in the various districts wMch they had explored. 

Mr. Scott, on behalf of Dr. Carte, exhibited a specimen of an antler of a Megaceros, 
which showed the impression of a cannon bone on the palm, and also two lower jaws or 
the same animal, which had rubbed each other. These specimens came from the 
county Limerick, near the locality whence the indented bones recently exhibited by 
him ha4 been procured, and had been brought up by Mr. Hinchy, the finder of the 
former specimens. Those now exhibited afforded additional confirmation of the opinion 
that these markings resulted from the fortuitous juxtaposition of the bones in the marl, 
and were not the result of human agency. 

Mr. Hinchy, on being called upon by the Chairnuip, gave some explanation of the 
position in which t)ie bones had been found. 

The ineetivg w^ then i^yearned. 



JuHB 14, 1865. 
Gaptaui MsADOwa Tailob, M. R. L A., in the Chair. 

The minutes of the last meeting were read, compared, and signed ; don^itions were 
announced, and thanks voted. 

The ballot for the election of new Fellows was declared open. Messrs. Reeves and 
M^icalister were appointed scrutmecrs. 

Mr. Scott, one of the Honorary Secretaries, announced that the part of the Society*8 
"Journal" for 1864, being Part I., Vol. I., of the "Journal of the Royal Geological 
Society of Ireland," was now ready for distribution to all Fellows whose subscriptions 
for 1865 were paid. He also announced that the Catalogue of the Society's library was 
now in type, and would be ready for distribution before the end of the month. It had 
been decided by Council that the Catalogue should not be given to the Fellows, but 
should be sold at the price of one shilling per copy. Any Fellow who wished to have 
a copy forwarded to him with his copy of the ** Journal** was requested to forward one 
shilling in stamps to the Assistant Secretary for the purpose. It was hoped that this 
Qatalogue would render the library of greater value than before. 

Mr. Broworigg read a paper — " Notes on Part of the Leinster Coal Field, with a 
Record of some Fossils fotmd therein** (p. 145). 

Professor Jukes observed that the communication of Mr. Brownrigg was a very im- 
portant one, and they were very much indebted to him for rescuing the remains in 
question from destruction. He (Professor Jukes) was unable to say anything more 
than Mr. Brownrigg had already said. He was equally in the dark with him as to the 
nature of the fossils, and he came there in the hope that Mr. Brownrigg had discovered 
the key to them. Whether the impression on the large slab was a fish or a reptile, he 
irould not undertake to say. He had expected that an opinion would have been offered 
upon it by some of the comparative anatomists of Dublin. He sent a photograph of the 
smaller impression to Professor Huxley, who had replied that he could not give an 
opinion from a photograph, further than that what seemed to be the bones were rather 
too thick and strong for a fish, and rather indicated reptilian affinities. The impression 
like an eel was very singular. The existence of anything like an eel in so very early a 
rock as the Coal-measures would be unexampled, as the Teleostea did not come into ex- 
istence until the Chalk period. It would be still more strange if it turned out to be a 
snake, as there were no other records of snakes in those early rocks either, and yet the 
impression resembled an eel or snake more than anything else. He trusted that Mr. 
Brownrigg would be able to give them further information on a future occasion ; still they 
were very much indebted to him for what he had done. 

JOUK». B. G. S. X. — VOL. 1. 2 B 
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Dr. Macalister observed, that these were amongst the most interesting palieontologi* 
oal remains that he had ever seen. He believed it would be very difficult for any 
comparative anatomist to give an opinion upon them. With regard to the other specimens, 
the joints in them were not like those of any vertebrate animal that he ever saw. 
They seemed to have something of the plesiosaural nature ; but, unless other specimens 
ahottid be discovered, bethought it would be impossible to determine their species. 

Bfr. Brownrigg said he felt that, with his present information, it would have been 
premature to attempt anything more than he had done. 

Mr. Bolton observed, that there was a remarkable specimen of a young Ichthyosaurus 
in the Museum of Trinity College, the caudal vertebras of which had no appendages 
whatever, so that it appeared to be the remains of a reptile in a tadpole state. There- 
fore the want of appendages in the fossils produced by Mr. Brownrigg did not infer that 
they were not reptilian. 

ttr. Brownrigg said, witii regard to what was like an eel, that the miners told him 
the fossil was originally four feet long, but had been broken. 

The Churman said he was sure the meeting were highly gratified by the specimens 
Mr. Brownrigg had exhibited ; and he had no doubt that they could look with confi- 
dence to his exertions in not only making future investigations, but also in rescuing 
every specimen that could possibly be found in these Coal-measures firom destruction or 
oblivion. 

Mr. Scott then read a communication from Mr. J. B. Doyle, " On the Occurrence of 
Jaspery Clay at Fair Head :** — 

*^ in walking from the Grey ManCt P(Uh, Fair Head, towards the shore, on my way 
to Ballycastle, April 29th, I came along the north shore of Lough Crannagh, across 
some rounded masses of basalt, which dip into the lake at a low angle. Having been 
on the hunt for ironstone, and my eye sharp for its occurrence, I was struck with an 
unusual appearance in the flat masses of rock over which I was walking. I saw at a 
glance that it was not ba»alt ; and as there was (as I supposed) no other rock formation 
in that district, I concluded that what I had observed must be a bed of hasmatite. I 
accordingly retraced my steps, and broke off several pieces with my stick. I found it 
quite easy to procure specimens, from its brittle nature ; and, upon examining the frac- 
tured surface, I found it of a fine texture and of a bluish tint — very like a stone that I 
saw at Magilligan, county Deny, thirty years ago, which Mr. Graham, the Rector, 
called Lydian Stone, To my surprise, most of the specimens, when struck with my 
knifs, threw out abundance of sparks like a flint. I then thought it must be a cherty 
rock ; yet I could not account for its occurrence just there. 
** I have numbered all the specimens from this place 1. 

" About a fortnight after this, in company with a miner, while searching for an iron 
band in the face of the Ballyreagh Cliffs, on approaching the boundary of the townland 
of Ballyrey, where Mr. Mac Gildowney is working an ironband seam, a little to the 
east of the dyke that occurs between the Gob and Griffin Collieries, I perceived, imme- 
diately under the basaltic cliff which rests upon the freestone at this place, a pale bluish- 
looking stone, which upon examination proved to be the same as that found at Lough 
Crannagh, only more brittle, softer, and much lighter in colour. On closer examination 
I found that it became harder and more ferruginous as it approached the basalt, until 
it seemed to mingle with it. I send two specimens from this point, numbered 2, 3 — the 
latter having very much the character of our clayband ironstone. As none of the miners 
had observed it before, I was induced to write to yon on the subject I took it to be 
fire day indurated by the basaltic rock above it, from the fact of there being several 
seams of fire clay in the cliffs in connexion with the coal and ironstone ; but I was so 
puzzled at the occurrence of the same stone at Lough Crannagh, lying amidst the 
basaltic rocks, that I became uncertain until I had your opinion. 

'*! subjoin a trace showing the situation of the two places, also a small section of 
the cliff where Nos. 2, 8 were found. 

" I may add that I discovered a very pure band of the blackband ironstone, marked 
A, which had not been known to exist in that situation previously.'* 

Mr. Scott called attention to a structural peculiarity in some coal which he had 
received about a year ago from Vancouver's Island. It consisted of small radiating 
plates, like fishes* scales, lying in parallel planes, and disseminated through the coal. 
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Mr. CUbborn, of the Royal Irish Academy, had since called his attention to specimens 
of amber In the collection of the Academy, which exhibited a very similar peculiarity. 
He wished to know whether any gentleman had ever noticed anything of the same 
nature either in coal or amber. It appeared to him to indicate something like the dry- 
ing up of bituminous matter in the interior of the substance, as in the amber there were 
cracks wherever the edges of the scales reached the surface. The specimens of amber in 
the Academy's Museum which exhibited this structure were all wrought amber, which 
had been dug up in bogs, where they had Uin for a considerable time ; and he (Mr. 
Scott] was disposed to attribute the production of the scales to a chemical action which 
had set in while the amber was buried in the earth. 

The Scrutineers reported the result of the ballot, and the Chairman announced that 
the following gentlemen were elected Fellows of the Society : — G. H. Morton, Esq., 
Hon. Secretary, Geological Society, Liverpool, Lecturer on Geology, Queeen's CJollege, 
Liverpool, 7, I^ndon-road, Liverpool ; G. OUis, Esq., Royal Ei^^neers' Department, 
Royal Barracks ; John Radley, Esq., Monte Video House, Bray. 

The meeting was then adjourned till November. 



KOYBMBICB 8, 1865. 
R. Callwsll, Esq., in the Chair. 

The minutes of last meeting were read, compared, and tigned; donations were an- 
nounced, and thanks voted. 

,vH. P. Wall, Esq., was elected an Associate of the Society fbr the Session 1865-66. 

The Rev. S. Haughton, M. D., read the following notice of the " Fall of a Meteorite,** 
on the 12th of August, at Glonoulty, near Cashel : — 

** John Johnson, of the parish of Clonoulty, near Cashel, was walking across his 
potato garden, at the back of his house, in company with Michael Fahey and William 
Furlong, on the 12th of August, 1865, at seven p. m., when he heard a clap like the 
shot out of a cannon, very quick, and not like thunder. This was followed by a buz- 
zing noise, which continued for about a quarter of an hour, when It came over thdr 
heads, and on looking up he saw an object fiUling down in a slanting direction. They were 
frightened at its speed, which was so great, that they scarcely could notice it ; but after 
it fell, they proceeded to look for it, and found it at a distance of forty yards, half buried 
in the ground, where it had struck the top of a potato drilL They were a long time look* 
ing for it, a longer time than that during which they had heard the noise. On taking up 
the stone, he found it warm — milk warm, but not hot enough to be inconvenient. The 
next day, it was given up to Lord Hawarden, who has presented it, on certaui condi- 
tions, to the Museum of the University." 

Professor Haughton said that, at Lord Hawarden*8 request, the results of the exami- 
nation of the stone would be laid before the Royal Irish Academy when completed, but 
he wished to secure the priority of publishing the notice to this Society. 

Mr. H. P. Wall then read a paper, " On some Fossils from the Neighbourhood of 
Castlecomer :" — 

"These fossils, which were obtained from the Jarrow pit, have been submitted by roe 
to the opinions of Lord Enniskillen, Dr. Carte, Mr. Baily, and others ; and I am accord- 
ingly enabled to give the following sketch of the probable affinities of some of the 
specimens : — 

" I. Is a very fine specimen of the well-known Coal-measure genus, Megalichthys, 
probably Af. Hibberti^ of which species a figure is given in Agassiz * Poissons Fossiles,' 
tom. ii., Plate 63, et tqq. He only figures detached segments, but here we have nearly 
the whole fish. The impression measures 16 hiches in length to the point of insertion 
of the tail, and 4^ inches in width at the pouit of attachment of the ventral fin. The 
specimen is a cast, showing the under surface of the head, witii the row of small 
teeth in the upper maxillary bone, left side, well exhibited. The lower maxillary bone 
on the same side is also well preserved, and exhibits a distinct row of minute punctures 
along its interior edge. The right inferior maxillary is also seen,, and in paits we can 
trace the corresponding row of punctures in it, although the bone is fractured. 

" The scales, many of which are preserved, exhibit the delicate granulations charac- 
teristic of the genus, and some of them show the longitudinal slit, which, if the scales 
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were in their normal position, would probably indicate the sitnation of the lateral line. 
The specimen appears to be twisted, and wo see on one side the mutilated remains of 
two fins, which I am disposed to consider the ventral and anal fins ; there is no trace 
of a dorsal fin ; and the portions of the tail which are preserved, are a number of small 
spines. The surface of the bones of the head is covered with minute granulations ; and 
in one place, where a fracture exhibits the inner side of a portion of the superior surface 
of the head, we find the plates to be very smooth, with the exception of a few well- 
marked tubercles. 

*^ In front oJF the ventral fin we have a very remarkable impression, exhibiting a 
semicircular outline, with irregular diverging radii (? pectoral fin\ 

'* tl. Is a cast of the upper portion of a smaller specimen of the Megalichtiiys, the 
surface of which exhibits the markings before referred to as noticeable on the interior of 
the plates of the upper side of the head of the last specimen. We see on the same 
specimen some detached segments— one with a serrated edge, perhaps the jaw with its 
teeth ; and also some scales, with the same granulations as on the large specimen. 
There is also a confused mass of scales of Megauchthys, showing the fins. 

" III. Is a specimen which I am informed is quite new ; it exhibits the curved vertical 
column, with ribs attached, of an animal which Mr. Baily and Dr. Carte consider to be 
a fish resembling an eel. It is sixteen inches in length, and preserves its breadth nearly • 
uniform throughout. The ribs are inserted into the tiiinsv^se processes at a very acute 
angle ; there are also in places indications of a wrinkled skin running along the whole 
body. 

" IV. Is a specimen presented b^ the Bev. J. M. Emerson ; it exhibits a part oif the 
vertebral column and ribs^ with a cast of the head of a small eel-like fish (?) ; in the cast 
of the head a number of minute teeth may be seen. In this specimen, too, the skin has 
been preserved in the form of a few very delicate impressions, of fine rays ; these are 
only perceptible when viewed by a very strong light. The ribs, where best seen, are 
short and straight, and pointed backwards. 

" v., VI., and VII. are separate fragments, which are supposed by Mr. Baily to belong 
probably to Archegosaurus, the well-known reptile of the Coal-measures of Germany. 

*• V. Presented by Mr. Edge, exhibits a confused series of vertebrae, with some 
scattered spines. We see also preserved portion of the three plates which would appa- 
rently be those which occur on the under surface of the body between head and trunk. 
One of these, resembling in shape the *' elytron" of a beetle, is that which is best seen. 
Portions of this fossil are still concealed m the stone. 

** VI. A faint impression of a head. 

*' VII. Some detached segments, which may be perhaps isolated ribs of the same 



" VIII. Presented by Mrs. Bradley, is a confused series of small vertebras and ribs. 
The vertebrae resemble those which were exhibited by Mr. Brownrigg at the June meeting ; 
they lie in every position, so that their structure can be well perceived." 

Mr. W. H. Baily remarked upon the great interest which attached to the fossils 
from the Jarrow Colliery, brought before the notice of the Society at a former meeting 
. by Bir. W. B. Brownrigg, and those exhibited on the present occasion by Mr. H. P. 
Wall and others ; he considered the peculiar reptilean remains in this collection to cor- 
respond very much with those described by Hermann Von Meyer, as occurring in the 
Coal formation of Saarbriick, between Strasburg and Treves. 

Mr. Baily observed that, in the specimens submitted to his examination by Mr. 
Brownrigg, he detected scales of the large predaceous sauroid fish Holoptychitu Portloeki 
and MegaHchthys Hihherti^ with defence spines of Gyraeanthus formosui, or tubereu^ 
tafusy a species he had before noticed in Mr. Edge*s collection of fossils from the same 
colliery. The fine specimen of MegalichthyB Hibberti exhibited and presented by Mr. 
Wall was almost entire, and confirmed his former identification of this species firom the 
'scales alone. 

The majority of the fossils appeared to him to be those of air-breathing reptiles of 
the Sauro-batrachian type, some of them resembling Archegosaurus, one c^ the Laby- 
rintbodonts ; one of tlie fossils presented by Mr. John Edge corresponding very closely 
with the fine figures of that remarkable lizard given in Danker and Meyer's " Pateon- 
tographica." 
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Mr. Bafly also alluded to a very perfect specimen of a fossil lizard, obtained by Mr. 
C Galvan, of the Greological Survey, from the same colliery, which he considered to be 
related to the Tritons, or Salamanders, and which he hoped to be enabled to exhibit at 
the next meeting ; he considered great praise w«s due to Mr. Brownrigg, who had first 
brought these interesting fossils bdTore the notice of the Society ; also to Mr. Wall, for 
the additional speeimenB he had produced. 

Mr. Brownrigg and Professor Haughton offered some observations, aad the nmetuig 
then a^i^)*!™^* 



AI.BZANDBB Cabtb, Esq., M.D.,(a«lMChaiff. 

The minutes of last meeting werd wad, compared, and signed; donations were 
announced, and thanks voted. 

The following gentlemen yv^te ^trdpdBed by \Dr. Otnaftby, 2md seconded by Dr. 
Macalister, as Associates of the Society for the year 1865-66 : — John Petherick, 
29, T.C.D.; R.M.Cotton, 24, T.C.D.; tJeorge Bayley, 12, T.C.D.; James 
Beed, 19, Gorrig-avenue, Kingstown; Howard Grubb, 141, Leinster-road, Rath- 
mines; Charles Paris, 84, Leedon-street ; Oliarles R llior}L 39, Kildare-street; 
Chailes Waring^ 11^ T.C.D.; Fergus Smith, 71, Lower Baggot-street; George 
Babington, 29, T.C.D. ; and elected unanimously. 

Mr. Jukes tiien read his paper, " ]^urther litotes on the Classification of the lUxsks 
of North Devon '* (p. 138)» 

Professor Haughton read hid *^ ObservaitioBB on the trlaciers olf l^orway, as com- 
pared with those of Switzerland.*' 

** The Glacier oi Bondhuus, or Mureinger Braen, is the largest ot the icefalls that 
flow from the Folgefenden, or xpreat icefield of Western Norway, tts length (that of 
the glacier) is about one mile, m which space it falls perpendicularly about 8000 fiaet, 
and it is eyeiy where so crevassed as to render its exploration impossible. 

<* It has a double curvature in its descent, and at one of the curves there is a con- 
tinued succession of avalanches, while at the other there is a dangerous "stonefall,** pro- 
bably caused by the pressure of the ice against the rook. 

" The foot of the glacier is 1093 feet above the Mureinger Fiord, or sea level ; but 
it formerly occupied a position only 40 or 60 feet above that level, and has retreated up 
the valley from time to time^ leaving behind it Jfbur andent moraines, that mtak its 
successive positions. 

" The third of these, reckoned from below upwards, extends across the valley, and 
forms a large lake, which has to be crossed in a boat in order to reach the Gfiacier. 
(The lake is 630 feet above the sea level.) 

** At the entrance of the Mureinger Fiord we noticed four ancient sea beaches, indi- 
'cating the former level of the fiea at different periods. 

** Can it be possible tbat the elevation of temperature which caused the foot ot the 
Glacier to retreat four times in succession was caused by this ohange oiTeea level, which 
was also repeated ./bttr times? 

*^ From 3" to 4** l^ahr. difference of annual temperature would be sufficient to account 
for the movement of the foot of the Glacier ; and this might be produced by the emersion 
of the land from the sea. I C!ould trace with intense interest its course from the great 
icefield, through a curve in the mountains, down to a point nearly 3000 feet lower^ where 
it terminated. The waves of ice looked liko the wildest waves of the sea. 
l*he wtiter, which was caused by the melting of the snow and ice, formed a considerable 
river ; its waters were almost ice cold." 

Mr. Jukes and Mr. Close made some observations. 

Mr. Baily exhibited a drawing of a Fossil, " Keraterpeton Galvani,'* aHuded to 
by him in the course of the last meeting. 

The meeting then adjourned. 
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Jamvaby 10, 1866. 
A. Carts, M.D., V.P., in the Ohair. 

The minutes of last meeting were read, compared, and signed; donations announced, 
and thanks voted. 

The Secretary read a paper by J. H. Einahan— ** Notes on the Foliatira in the 
Gndss and Schist of Tar Connaught " (p. 147). 

Mr. J. Scott Moore presented a remarlcable specimen of a Boulder of Granite from 
Kilbride, county Wicklow, which exhibited a series of concentric bands of agate, en« 
veloping crystalline quartz. 

The meeting then adjourned. 

Anniybbsahy MBBmro, Eebbuaby 7, 1866. 
J. Bbetb Jukes, Esq., F. B. S., In the chair. 

Minutes of the last meeting were read, compared, and signed ; donations were an- 
nounced, and thanks voted. 

The ballot for officers and council for the ensuing year, and also that fbr election to 
the Fellowship of the Society, were declared open. 

B. Call well, Esq., and A. Carte, Esq., M. D., were appointed as scmtineers of the 
ballot for officers and council; and C. P. Cotton, Esq., and £. H. Bennett, Esq., scru- 
tineers of that for the election to the fellowship. 

The Chairman called on Mr. Scott, one of the Hon. Secretaries, to read the annual 
report, with the appendices (p. 168). 

Mr. Scott then read Mr. Harte's paper '< On the Occurrence of Ejokkenmoddings in 
the Co. Donegal" (p. 154). 

The Chairman said he need not ask them to return thanks to the author of the paper; 
for, by the acclamation with which they had greeted the conclusion of his paper, he per- 
ceived that they had already done so. Nevertheless, as a matter of form, he would 
again ask them to return thanks to him. The department of science within which the 
paper fell was not one to which he himself felt any particular attachment. There was 
One little circumstance which he would like to mention. It was not the first time that 
these shell mounds had been noticed in these countries. The existence of kitchen middens 
in Ireland had been already spoken of by one of the Officers of the Survey, Mr. George H. 
Kinahan, who two or three years agowro^ a letter to the *' Beader,** announcing the ex- 
istence of shell mounds between Galway and Oranmore. But they were not the less 
indebted to Mr. Harte for the complete account which he had given of what he had 
found in Donegal. Some years ago Mr. Jukes had himself observed on the south side of 
Kenmare Bay, by the side of a newly-cut road, a great heap of oyster shells, about thirty 
yards long by about five feet thick, precisely similar to the heaps which had been described. 
At first he thought it might be a raised beach ; but on his return he examined it again, 
and saw that it could not be a raised beach, as many of the shells had their valves open, 
and in such a state that, if the land had gradually risen, or had ever stood between high 
and low water, the washing of the tide must have cleared them all away. Therefore 
it could not have been a raised beach in the ordinary sense of the term, unless they 
could have ima^ned it jumped up at one tide. The late Dr. Ball told him that at the 
end of the last and the beginning of this century, oysters without their shells were 
brought preserved in kegs from Kenmare to Youghal ; and he therefore concluded that 
this heap of oyster shells was one of the relics of that operation ; but when looking at the 
mound, he was struck with their ancient, decayed appearance. Therefore it occurred to him 
now that it might be a shell mound left by the very early inhabitants — a record of their 
old feasts. At the present day, in Austrsdia, there are great mounds of shells along the 
sea coast, which have been left by the black fellows who come down every year to live 
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for some months on oysters ; and he had no doubt that in these shell mounds might be 
found implements exactly simiUr to those under discussion. They would not be so per- 
fect, however, as no Australian black ever gave himself the trouble of polishing the 
piece of stone of which the hammer that he usually carried was composed. It was clear 
that the implements found by Mr. Harte must have been artificially made; and' they 
were, moveover, a proof that veiy considerable commerce must have gone on in those 
times, as the flints with which they were made did not exist in Donegal, nor nearer than 
Antrim. The natives of Port Essington, on the northern coast of Australia, used a 
quartnte for theur spear points, which was not found within several miles of that place. 
It was an interesting fact that we should have occurring in Ireland accumulations pre- 
cisely similar to those which had been noticed on Scandinavian coasts and in other parts 
of the world. 

Mr. Scott said, he had been informed by a Mend who was engaged in the relief 
works in the South of Ireland, that on making a road on the sea shore at Keumare they 
cut through heaps of shells containing those flint stones, and any one who went down 
there now would find them. 

Mr. Joseph Scott Moore remarked that in Donegal and Londonderry the word ** mid- 
den" was applied to a -dung heap. 

Colonel Meadows Taylor said, he had seen specimens of split flints, discovered under 
similar circumstances in the interior of India. An officer who was employed in unk- 
ing foundations for a building told him that he found in the same way a number of flints, 
jaspers, and agates. He had been thinking of preparing a paper on the subject, and 
sending specimens of the flint implements which had been found in India. 

The Chairman mentioned that a paper describing flint implements had come from the 
Geographical Survey of India. 

Mr. Donovan b^ged to mention, as an archeeologist, and not a geologist, that five or 
six heaps of this sort, which had been found in Ireland, were described in the Trans- 
actions of the Kilkenny Archsological Sodety. One of these was discovered on the 
coast at Bannow Bay, and two or three on the coast of Wexford. In these were found 
some bones of the old Bo9 longifront^ but much fewer marine animals than were usually 
found on the coast. A large one was found at Duoshaughlin, from which an enormous 
number of things had been brought to the Museum of the Royal Irish Academy. He 
was not aware that these mounds had been searched with the same degree of care as 
had been practised since the bone and cave discoveries in France and elsewhere. Two 
or three had been found in ELilkenny ; but there were several in different parts of the 
country ; and it would be a most excellent thing if all were carefully searched by the 
different archsBological societies within whose districts they were included. 

Mr. Scoit said, it would be very hard indeed to procure perfect accounts of the con- 
tents of these heaps. The Danish shell mounds, which extended for several hundreds 
of yards, were worth so much a ton as manure ; and it had been usual only to examine 
sections of thenu 

Mr. Donovan observed, that a heap of the kind in question was found near Skerries, 
in' which a friend of his observed an immense quantity of things, including some heads 
of the Bo9 longifrout. He got the heads, and presented them to the Royal Irish 
Academy. Several hundred heads were found, and also quantities of pigs* and sheep's 
heads. He was not aware of any heap in Ireland being of a greater length than thirty 
yards. The one on Bannow Bay was only eighteen inches deep, and had been exca- 
vated all through. 

Mr. Jennings remarked, that it had been asserted that there had been a rise of the 
land about the great wall of the Picts. If so, the Ejokkenmoddings ought to have been 
raised up, and consequently it would be interesting to see at what distance they now 
stood from the seaside in localities where recent alteration of level had taken place, as in 
Scandinavia. 

Mr. Scott said, he did not believe the records of any Ejokkenmoddings having been 
found in places where an alteration of the level had been proved to have taken place. 
They were most abundant in the Danish Islands, and in Caithness ; they were also 
common on the coast of Labrador. 
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The ioniilneera presented the reports ef the several ballots, and it appeared that the 
followfaig Fellows had been eleeted officers and ooandl (see Ust, p. 165) *, and the foUow- 
fng genUemen had been elected Fellows : — 

[Samuel Bradley, Esq., Little Caa^e, Castlecomer} Daniel B.Edgeworth, Esq., Kildare- 
stieet;Glub; Arthur W. Foot, M. D.» 31, Lower Pembroke-street; Samuel P.Graves, M.P., 
Liverpool ; William Harold, Esq., Mining Co. of Ireland, Ormond-quay ; R. Heron, 
Esq., Mining Co. of Ireland, Ormond-qoay ; W. H. Knapp, C. E., 6, Belgrave-sqnare, 
Mookstown; John J, Lalor, Esq., 3, Lw^erd-terrace, Moakstowa; A^MK/lintock, M. D., 
21, Merrion-sqnare, North ; H. Stewart, M. D., Laean. 

The meetioig then adjQvrB«4< 
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XXVI. — ^NoTES ON 80HE OF THE Dbipt IN Ibeland. By G. Henbt 
KiNAHAN, E. E.G, S. I.; Senior Geologist of the Geological Survey 
of Ireland. 

[Read March 14,1866.] 

Connected with the drift in Ireland, I have observed various phe- 
nomena, to which I intend in the first place to call the attention of 
the Society, and afterwards to offer some suggestions as to the agencies 
by which they may have been produced. 

First The principal features of the hiUs and mountains would 
seem to have been formed in a great measure previous to the drift 
period ; as in most of the valleys more or less boulder drift occurs, 
which usually rests upon " ice-dressed" rocks. 

These prae-driffc-formed features can be well observed in the mountains 
about Lough Mask, counties of Mayo and Galway. On looking at these 
eminences from some distance on the south, it will be seen that those 
on the north of the lake slope gradually down to the plain on the 
east ; and that on the south of the lake, if a line be stretched from the 
mountains west of Toormakeedy (Slieve Partry) to the country east 
of Cong, this line would rest on the slightly- sloping table top of Ben- 
levy,* the isolated mountain between Loughs Mask and Cong ; and also 
that it would coincide with the previously mentioned slope on the 
north of Lough Mask.f 

On an inspection of these hills, it -will be found that the floors 
of the valleys are "ice-dressed," and that many of the valleys contain 
boulder drift. From this it may be inferred that at one time these 
mountains stretched in a gradual slope from Slieve Partry to Partry on 
the N". E., and to beyond Cong on the S. "W. ; that, after this, the area 
now occupied by Lough Mask and its tributary valleys, also the valleys 
between Slieve Partry a-nd Benlevy, and the undulating ground be- 
tween Benlevy and Cong, were denuded away, and that subsequently 
the rocks were " ice-dressed," and the boulder drift deposited in the 
valleys. 

Very similar results can be observed in respect to the hills in 
Slieve Aughta, the mountain group lying at the junction of the coun- 
ties of Galway and Clare. Looking at them also from the south, it 
will be observed that the flats on the table-topped hills, east and west 
of Lough Graney, if connected, would form a continuous upland; and, 
moreover, they are capped with nearly horizontal basal beds of the Old 
Eed Sandstone group. Now, these hills are separated by valleys in 
which boulder drift occurs, lying on the ** ice-dressed" rooks. J 

Second, Praeglacial drift. Seemingly before the boulder drift 



* Gable Hill ; 80 called from its likeness to the gable of a hoase. 

t From Derradda, the hill S. W. of Oughterard, county of Galway, there is a good 
panoramic view of all the Yar-Connaught and Connemara hills, from which it would 
appear that they once formed one great slightly undulating table land. 

t See "Mems. Geological Survey, Ireland," Ex. Sheets 116 and 116, p. 28. 
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period there was a drift that in places contains the remains of trees 
and plants. This drift has been found in the BoUeyneendorrish Biyeir 
valley, which lies eastward of Gort, county of Galway,* and on the 
Castlecomer table land, the mountainous district that Hes at the junc- 
tion of the Queen's County, Kilkenny, and Carlow.f Mr. "Wilkinson 
also seems to have recorded pra&glacial drift at Kenagh, county of 
Tipperary, as there a black peaty bed was found, under " forty-tnree 
feet of hard calcareous clay, with numerous lumps of limestone inter^ 
mixed, but unstratified." f 

Third, Ice-dressed Eocks. With reference to the class of phe- 
nomena now entered on, I have observed that there are two distinct 
sets of strisB, or scratches. The oldest one, which for convenience 
sake in these notes will be called the Primary ^ as its striae corre- 
spond with the long axis of the "crag and tail," and of the principal 
" Tors,"§ or ice-dressed hummocks of rock, has a general bearing of 
about N. N. E. or N. E., to the S. S.W. or 8.W.; and the " crags" and 
" Tors*' are precipitous, or crag towards the southward, and slope or 
tail towards the northward. The general bearing of the "crag and 
tail," the Primary " Tors," and the Primary striae is slightly modified 
while crossing mountains and high ground, having westings or east- 
ings respectively when the slope of the mountain or high ground is east- 
ward or westward. 

The Primary set of striae is crossed at various angles by another 
set, which maybe called Secondary y and always coincides with the direc- 
tion or generad fall of the valleys in which it occurs. The Primary striae 
are very often quite obliterated by those belonging to the Secondary 
set ; and often the Primary " Tors" are modified by the Secon- 
dary ice. One side of the " Tors" may have been planed away by the 
lattor, or one comer of the original crag of the " Tors" cut off, 
giving them a one-sided appearance. The Secondary set may run in 
any direction across the Primxxry " Tors," but it rarely coincides with 
their axis, except where such axis agrees with the direction or general 
fall of the valley. 

As every valley has striae belonging to the Secondary set, and as 
most valleys have smaller ones opening into them, it follows, that at 
the junction of a main valley with its tributary there may be two 
sets, viz., the striae of the main valley and the striae of the tributary ; 

* See ''Hems. Geol. Sunrey, Ireland,** Ex. Sheets^ 115 and 116, p. 28. 

t See ** Mems. Geol. Sorvey, Ireland/* £z. Sheet 187 ; and paper by Author, 
"Geological Magazine," Oct, 1865. 

In a Paper read before the Sodety, May 13th, 1846, <*Note on the Tertiary 
Deposits of the County of Wexford,'* the author, Captain James, B. E. (now Sir H. 
James), mentions seventy- four species of fossil shells, some of which are Arctic, 
that were found in what he seems to consider praoglacial drift. (See " Journal of the Greolo- 
gical Society, Dublin,** vol. iii., p. 195.) 

t See paper by T. Oldham, M. B. L A., ** Journal of the Geological Society of 
DubUn,** voL iii., p. 64. 

§ This English name for the dressed hummocks of rocks has been copied firom 
" Frost and Fire,'* by J. W. Campbell, as it is more concise than the C<mttnental term. 
Rochet Mcutonnees, 
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orthere may eyen be three, as the Primarif set in this place may not 
be completely obliterated ; and then in this case, besides the Secondary 
strisB just mentioned, the Primary strisB wonld also occur. 

Fourth, Boulder drift — This deposit is principally made up of 
fragments and boulders of the subjacent rocks; but in many cases 
foreign erratics have also been detected, such as nearly always bdong 
to rocks in the country lying north-eastward.* In some places, how- 
erer, isolated patches of a foreign drift may be obserred with scarcely 
a fragment of the subjacent rocks in it ; but offcen in this case the ^ 
foreign drift will be found to be overlaid by local boulder drifL 

It has been observed that in many of the wide valleys, and on 
parts of the central plain of Ireland, much of the boulder drift occurs 
in Mher-Uke mounds, which have a rude parallelism to one another, 
and that often associated with them are stri» that have a bearing 
similar to the parallelism of the mounds. 

Fifth, Post-drift gravels, or esker-drift. — ^In places on the low 
country the boulder drift is washed into gravels and sands, which 
are sometimes spread over the ground, but are more often piled up in 
long ridges (JEskers), or continuous systems of mounds and duns. 

These eskers, while crossing high ground, or ending on a moun- 
tain slope, break into gravel mounds and 4^ort ridges that run in 
various directions, and among them are small mounds of boulder and 
rochf drift, \ against which tiie esker drift is often piled* For these 
parts of the esker drift, I have in a paper read some time since before 
the Society, suggested the name of Shoal Fsker-X 

Near the foot of some of the mountain slopes there are banks or 
shelves consisting of boulder drift, rocky drift, and gravels; and con- 
nected with these banks are occasionally to be seen irregular ridges, 
which run with the outlines of the hills, receding from them if the 
mountain slopes are gentle, and approaching quite close or disappear- 
ing altogether if the slopes are steep, or if cliffs are present. 

Sixth, Erratic blocks. — Sometunes on the boulder drift, at other 
times on the esker drift, are found large and small erratic blocks which 
may be north, south, east, or west of their parent rocks. 

Seventh. More recent deposits.— Overlying the boulder and esker 
drifts are deposits consisting of peat {hoffs) alluvium {eorease^ and caU 
hwe), shell marls, brick clays, sands, &c. ; none of these will be again 
mentioned in these Kotes. 

The task now before me is to try to account for these different 
phenomena by natural causes. The first questions I propose to examine 

* In ft few localitiea — as, for ixistaaoe, the south part of the county of Mayo — the 
Boulder drift has evidently come from the southward. The explanation of this will be given 
hereafter. 

t Bocky drift is ft term used for a peculiftr drift, which conrists of large and smaU 
angular, subangular, and round blocks of rock, mixed wilii a little day or gravelly 
clay ; in some places it seems to be half-washed boulder drift, but when found at high 
levds in the hills it lias the appearance of being the dehrit left after the melting of the 
glaciers. 

J See ** Dublin Quarterly Journal of Science," vol. iv., p. 109. 
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into are, whether the country was covered by a large ice field ; or an 
arctic cuirent with icebergs, flowed over it. As the former is the older 
theory, it shall be considered first. 

Land Field Ice. — Previously to the boulder drift period, as the land 
was gradually rising, the ouiHnes of the present features of the country 
were carved out by marine denudation ; and, when the land had risen 
high enough, that the climate must have been somewhat similar to what 
we now have in Ireland, would seem to be proved by the vegetable re- 
mains which have been found in the prsBglacial drift. As the land rose, 
the climate gradually became colder, glaciers began to form, and the ice 
finished the work that the denuding power of water had begun. This 
latter would seem evident, as in the valleys and Co<ms* is found boulder 
drift reposing on ** dressed" and striated rocks. The ice should increase 
more and more as the climate became colder, until eventually the 
country was covered with a field of ice, which was at least 2200 feet 
thick-t 

The field of ice would seem to have had a general movement from 
N. N.E. or N. E. to the S. S. W. or 8. W. by which the '* Crag and 
Tail," the primary ** Tors" and the primary strisB were formed. This 
ice sheet would in time sweep off all the vegetable soil, &c., that had 
previously covered the country, except such portions as were protected 
by favourable circumstances. 

The latter would have been the case in the localities before mentioned, 
as on the Castlecomer table land, where the prs&glacial drift was sheltered 
by the numerous small hills that occur there, and in theBoUeyneendorrish 
Eiver valley, where it seems to have been preserved by the bars of 
rock that cross the valley. 

Again, that subsequently the country sank, and, as the climate be- 
came warmer, the field of ice gradually broke up into local systems of 
glaciers which flowed down the diflerent valleys. During tMs process 
the Secondary striae would be produced, and the form of the Primary 
Tors modified. 

One of the best places with which I am acquainted for exemplifying 
the different actions of the "field ice" and of the local glacier is Slieve 
Bawn, Co. Roscommon. This mountain rises from the central plain of 
Ireland, as a large "crag and tail," that tails tow£u*ds the ^. N. E. 
(N, 20° E.), and craffs towards the S. S. W. On the east slope, the pri- 
mary and secondary striae are well marked. The primary strife have a 
westing as the ground slopes to the eastward ; near the foot of the hill 
where the slope is gradual, being 1^, 22° W.; and higher up, where it is 
steep, being N. 32° "W. The top of the hill is principally covered with 
heather and bog, and I observed no striee. The west slope is banked 

* Local name for a valley that runs into a mountain or hill, and is bounded on three 
sides by precipitous or nearly precipitous sides, answering to the French term Chd'de-9ae, 
or the Scotch Corrie, 

f Bengower (2184 feet), about eight mUes east of Clifden, Co. Gal way, is polished 
and dressed to its summit, and Mr. Campbell has recorded on Sbanaunnafeola, Co. Gal- 
way, horizontal grooves at 2000 feet (See "Frost and Fire," vol. ii., p. 166). 



KINAHAN — OK THE DKIFT TS lEELAITD. 196 

with drift, but at the base the primary striae nm N. 1S°E. On .the 
western slopes no secondary striae were observed, but those on the 
eastern slopes run with the fall of the ground (about N. 83^ E.). 

The ice of the ice field on the low country would first be affected 
by the change in the climate, and gradually sUde off into the area now 
covered by the sea, leaving our present low country to be occupied by 
the ice supplied from the higher elevations. Part of the latter in its 
downward passage was caught in the valleys, and on the hiU sides, and 
remained there until it melted, and left its dehrisy which now form the 
isolated patches of foreign boulder drift. If while these remained in 
some of the valleys, and in patches on the hill sides, a glacier flowed 
over, and melted on them, when the ice finally disappeared from the 
country, it would leave local boulder drift covering foreign. To the 
northward of large mountain groups, the Boulder drift is sometimes 
composed of fragments of the rocks from those mountains. In these cases 
the Boulder drift is the residue of a large glacier that flowed northward 
from those mountains ,* an example of this is the Boulder clay of the south 
part of the county of Mayo, which in a great part consists of fragments of 
the rocks which compose the Partry mountains. 

Good examples of the isolated patches of foreign boulder drift 
were observed on the mountain group called Slieve Aughta. The 
rocks composing these mountains are of the Silurian ajid Old Eed Sand- 
stone ages, while the country for nules on the north and north-east is 
Carbontferous Limestone. In the vaUeys on the north there are various 
patches of limestone boulder drift on Silurian and Old Eed Sandstone 
ground.* 

If the movement of the ice field was from the N. N. E., it would 
have carried with it the dehria of the limestone coimtry on the N. N. E. ; 
and when the cHmate became warmer, and after this movement ceased, 
this ice charged with limestone debris was on the hills. This mass of 
ice, going up the hills from the IS. I^. E. and down the hills towards 
the S.S. W., had planed all the rocks, leaving a tail towards the K N. E., 
and a foil or low cliff towards the S. S. W. (see Fig. 1). But when 
the field of ice broke up and the ice began to slide down the different 
slopes, part of it would go with the arrow at (a), and, having no im- 
pediment, it continued its course down the hill ; but some of it went 
with the arrow at (*), part of which j.. 

was caught behind the /oi7* (c and c), *^' 

and kept there until it melted, and 
its debris formed the before men- 
tioned patches of limestone boulder 
drift.t 

Similar results were remarked on 
the Arra and Keeper Mountains, 
county of Tipperary which respec- 

* See "Mems. Geological Survey, Ireland," Ex. Sheets 116, 116. 
fTbe author of ** Through Norway with a Koapsack" directs attention to the 
boulder drift under the glaciers in that country. 
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lively lie N. E. and 8. E. of Eillaloe.'*^ On the Castlecomer table land, 
where we hare Coal Measures with a limestone country on the N. and 
K. E. ; the hills forming its margin, and some of those in the interior, 
are free from Hmestone boulder drift; while other hills in the interior, 
when there is no fall from them, are covered with it.f 

Part of the central plain of Ireland may have been so flat, that, when 
the movement of the ice fleld ceased, the ice then on it could not slide 
away; it would therefore melt where it was, and deposit its dehrts. If 
this occurred at the base of a mountain group, it would necessarily bank 
up the ice on the mountain slope, and prevent the greater part of it from 
sliding down, and therefore the latter would have to melt and deposit 
its dehris on the slope of the hiUs. In this way the continuous sheet 
of foreign drift up the sides of some hills might be accounted for. 

All this time the land is supposed to be sinking ; and if we next sup- 
pose it to be about 300 or 400 feet lower than its present level, and the 
climatal conditions of the country to be similar to those of Baffin's Bay 
and thereabouts at the present day, there would be an open sea in the 
centre of what is now Ireland, bounded on the north-west and south 
by numerous ice-clad islands, the depressions between many of which 
would be occupied by large glaciers ; round the land there would be an 
"Eisfod," or "Icefoot," and numerous icebergs would be floating 
about in the adjacent waters. But^ before we proceed farther, let us con- 
sider what would have been the effects of "the Baltic current,"} in- 
stead of a large ice field. 

Mr. Campbell, in " Erost and Fire," seems to consider that at the 
beginning of the glacial period the land was sinking, instead of rising ; 
and that as it sank, and die current from the IT^orth Pole, md the Baltic, 
became deeper, the climate gradually became colder ; that the land after- 
wards rose, while the climate gradually became warmer, as the Baltic 
current became shallow. 

Before the country sank, it must have been as high as it is now, or . 
its climatal condition must have been very similar, as the vegetable re- 
mains found in the prseglacial drift of Ireland and England are like 
what grow at the present day.§ During the depression and uplifting 
of the country, marine action would cut out the principal features ; and 
when it rose high enough for land ice to form, a new denuding force 



* See ** Hems. Geological Survey, Ireland," Ex. Sheet 134. 

t See " Mems. Geological Survey, Ireland," Ex. Sheet 137, p. 60. 

I sholild mention that all ronnd the Castlecomer table land there is a Oarboniferons 
Limestone country, and as patches of limestone boulder drift are found all down the 
valley of the River Dinin which leaves it on the south, this case does not prove the drift 
to have come from the north-east, which would have been proved had granite fragments 
from the country about Ballintore been found. On looking at my notes I do not find 
any recorded, but I never carefully looked for them, because while examining that dis- 
trict my attention was principally directed to the coals. 

t See " Frost and Fire." 

§See ^'Mems. Geological Survey, Ireland," Ex Sheets 115 and 116, p. 28; also 
Lyell's " Antiquity of Man," 2nd Ed., p. 215. 
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would have been at woA to finiah the ezcayation of the yalleyB and 
cooms, and leave them nearly as we now find them.* 

The reBolts fiom ^* the Baltic current" would have been very simi- 
lar to those £rom " a field of land ice." Most of the prseglacial drift 
would have been swept away, with the exception of a few small patches 
which were favourably situated; the floating icebergs would "dress" 
the rocks, and produce the Primary strisB ; the latter would run in their 
regular course (about K 30^ E.) when the icebergs crossed the open sea, 
or the tops of tiiie submerged hills ; but where an iceberg was too large 
to float over one of the latter, it would have to coast round it, during 
which process the primary stria on the hill's sides would be produced, 
having a westing if they had to go round the east side of a hill, and an 
easting if they went round the west side. Afterwards, as the Isoid rose, 
and the hills became awash, icebergs would strand on them, melt and 
deposit the boulder drift This boulder drift would rise with the land, 
but afterwards the most part of it would be carried off by the glaciers, 
isolated patches only remaining, that were protected in valleys, or be- 
hind /o(&; and if a glacier flowed over one of those isolated patches, 
when the ice finally melted, it would leave local boulder drift on foreign. 
The banks of foreign drift up the slopes of the hills would be formed by 
a large iceberg grounding and melting at their base, and thereby pre* 
venting any boulder drift above from being carried down. 

The land during all this time was gradually rising; and when Ireland 
was about 300 feet or 400 feet lower than at present, we may suppose, 
as previously suggested, that its eHmatal conditions were similar to 
those of Baffin's Bay at the pres^it day. I have now brought the 
two theories to the one point, and before we go farther let us review 
them. 

According to the " Land Ice theory," if the features of the country 
had not previously been sculptured by marine denudation, the land 
must first have risen about 10,000 feet higher than at present to allow 
them to have been formed by atmospheric agencies and ice action.f 

During the latter part of the glacial period the land must have sunk to 



* Atmogpberic agencies conid have done very little work in carving out the features 
of Ireland ainee the glacial period, as the rocks forming the bottom of all the large 
valleys and cooms are polished and grooved by ice action. A few of the small valleys 
and at//«f , or ravines, especiaUy if the subjacent rock is of a soft nature, may have beea 
cut by atmospheric agencies, but in many of them ice action is visible. 

t The reason I mention this particular height is, that " it has been shown by the 
soundings of Yidal and Hoskyns that on the west of Ireland the sea bed is in the form 
of a submarine plateau, extending from 50 to nearly 200 miles into the Atlantic, 
with a depth rarely exceeding 200 fathoms. Beyond the line circumscribed by this 
depth the plateau suddenly ceases ; its edge merges into a slope, which descends at a 
considerable angle, never stopping until the bottom of the great abyss of the Atlantic is 
reached at a depth of from 1700 to 2000 fathoms." This ^ope may have been the mar- 
gin of the land during the Glacial Period as previously suggested by Professor W. King, 
of Galway. See " Frazer*s Blagazine," October, 1868. 
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at least 300 or 400 feet below its present level ;* and subsequently it 
must have risen again till it attained its present altitude. 

According to tiie " Baltic Current" theory the land must first have 
been at about its present altitude, or a little higher ;f it then gra- 
dually sank until all or nearly all was covered with water, and after- 
wards it gradually rose until it reached its present leveL In favour of 
this theory we find marked terraces, which appear to be ancient sea 
margins, at various levels, which ought not to exist if the country had 
been covered by a field of ice. Those on Slieve Aughta are well de- 
veloped in the neighbourhood of Lough Graney ; the highest being at 
about 1200 feet, and the lowest a little above 300. In the Burren 
mountains, county of Clare, there are also weU-marked terraces ; and in 
the hills of Yar-Connaught, N". W- of Galway town, lines of cliffs were 
remarked at heights varying from 300 to 1000 feet. Against this view 
is the following : — If the boulder drift is the debris left by ice carried 
firom the N. E. by a great current, it ought to be composed of fragments 
of rocks that formed hills far away to the N.E. ; but all the fragments 
in the previously mentioned isolated patches of foreign boulder drift 
seem to be of rocks that are found in the country immediately to the N. E., 
as pointed out when describing the isolated boulder drift patches on 
Slieve Aughta, &c. 

The stumbling-blocks in the way of the ice-field theory are, that 
incalculable ages of time must have lapsed since the setting-in of the 
glacial period ; and if all these phenomena were caused by land ice, 
tidis monstrous glacier must have been at least 2200 feet thick when 
passing over Ireland, and it must have started near the Korth Pole, and 
flowed south-westward far beyond this country ; there is no existing 
glacier at all to be compared to what it must have been. 

Let us now return to the " Eisfod," or " Icefoot" Doctor Kane, 
in the "Arctic Exploration,'/ voLi., pp. 175, et sqq,,. says of it: — 
" In this our high northern harbour, an Icefoot is a perennial growth, 
clinging to the bold faces of the clifBs, following the sweeps of ttie bays 
and the indentation of rivers. This broad platform, although changing 
with the seasons, never disappears." Afterwards he mentions that 
" It grows wide where the land is low, and narrow where it is high." 
Doctor Kane also mentions the quantity of the debris of the rocks, &c., 
which it supports. Let us now suppose that a similar " Icefoot" ex- 
isted in the country which now is Ireland when it was 300 or 400 feet 
lower than at present. This " Icefoot" should be charged with debris 



* I do not mean to say '* that the land did not sink lo^er than 300 or 400 feet ;*' 
bat what I want to express is, that *' a short time previous to the close of the glacial 
period the land was at about that level." If the country sank lower than this, it would 
quite change its conditions, as nearly all the land ice would disappear, and as the land 
again rose a new system of glacier would have to form ; in fact, it would bring the 
country to conditions similar to those Mr. Campbell suggests. 

t It might have been 1200 feet higher than at present, and have included the whole 
of the 200-fathom plateau. 
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of various kinds, that would be dropped when the ice melted, and would 
form the banks and shelves which exist near the base of some of the 
mountains. In favour of this idea we find that these banks agree with 
Doctor Kane's description of the " Icefoot," euS they spread out from 
the hills where they are sloping, and get narrow where they are pre- 
cipitous. If these shelves are formed by the debris from the melting 
of the '* Icefoot," the irregular ridges of rocky and gravelly drift which 
are associated with them ought to mark the severity of the different 
winters ; for Doctor Kane remarks, " that in a severe season the Icefoot 
extends much farther out from the land than during a mild one ;" 
therefore, during the thaw after a severe winter, the debris carried by the 
"Icefoot " would be dropped far out, and form one of the outer ridges ; 
while after a mild winter it would be dropped much nearer in, and 
form one of the inner ridges. All the different modifications we fiiid in 
these banks and shelves of drift could be accounted for by circumstances 
going on at the present day ; for where there is gravel and sand, it 
shows that there was a strong current which washed and sorted the 
debris as it fell from the '* Icefoot ;" and the rounded bluff hills of drift 
on the mountain slopes show that a "slide,** or a stream, during the 
thaw, had emptied itself over the " Icefoot"* 

Looking at the contour map of Ireland, it will be seen that there is 
a low tract extending south from Killala Bay by Castlebar, Galway, 
and Ennis, to the Shannon ; this tract seems to be nearly free from 
esker and boulder drift, and from this and other reasons mentioned in 
the paper of mine previously referred to,f I suggested that a continuous 
current flowed here from north to south. If this current existed, we should 
have the area now occupied by Ireland under the following conditions : — 
The central plain of Ireland would be a sea that had an open space on 
the east, and was bounded on the north and south by islands, between 



* (See " Arctic Explorations,** vol. ii., p. 226.) Since the above was written, I 
find, Mr. Campbell, in '* Frost and Fire," has anticipated me in considering that these 
shelves of drift on the mountain sides were formed by an " Icefoot." It is very satisfac- 
tory to me to find that a man who has watched the *4ce engine at work " had come 
to the same conclnsion as one who only had seen ** the work done." 

t (See " Dublin Quarterly Journal Of Science," vol. iv,, p. 109.) In that paper^ 
besides the current just mentioned, I suggested that there was also another current 
that |entered toward the N. £., **on the north of Lough Neagh, and from thence 
flowed by that lough, Cavan, Loughs Ree and Derg, to the mouth of the Shannon." 
This current could not have been a eontinuotu current ; for if it were, the various 
bar eskers which cross that valley would have been swept away ; but that some cur- 
rent besides the tidal current existed hereabouts, would seem to be suggested by the 
breaks in the bar eskers to the north-east of Portumna, and also by the shoal eskers on 
low ground that exist north from Portumna to Eiltormer. These latter would have 
been formed by the meeting of this current and the south tidal wave, hereafter to be 
mentioned. 

If Mr. Campbell's Baltic current once existed, the north and south current from Killala 
to the mouth of the Shannon would be the last trace of the once great current that flowed 
over this island from the North Pole. 

JOUKN. E. G. S. I. — VOL. I. 2 D 
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whiclv the tide coiild ebb and flow, while on the west there would alfio 
be islands, but between them and this sea there would be a continuous 
current, that would prevent the tide haying ingress or egress through 
theqi ; these circumstances ought to make the tidal conditions somewhat 
similar to those of the present day. If the tidal map of the Irish 3ea in 
Johnson^s Physical Atlas be examined, the north and south tidal waves 
will be seen to meet between Pundalk and the Isle of Man ; moreoyer, 
if the eakers on the published Sheets of the Geological Map of Ireland 
be looked at, it will be found that they form a compound bar, occupying 
a strip of country which stretches nearly east and west from Dubl^ to 
Galway ; this compound bar consists in parts of well-defined ridges or 
ha/r esker^, and in other places of ^ho(U eBkers ; the bar eskers from Gftl- 
way to Tullamore, or thereabouts, are usually on ground under the 250 
feet contoar line ; and from Tullamore to Dublin on ground under the^ 
300 feet contour Hue, while the shoal eskers towards the west are oa 
ground between the 250 feet and the 300 feet contour line ; and to- 
wards the east, between the 300 feet and 400 feet contour line. From 
these facts I would suggest that the land was then between 300 and 400 
feet lower than at present, having sin(VB risen more toward the east than 
it did at the west; that the climate was somewhat like that of the 
r^on of Baffin's Bay and thereabouts at the present day ; that this com- 
pound bar of eskers was formed by the meeting of the northern and 
southern tidal waves, which washed and sorted the boulder drift ; and 
that the complicated structure of this bar is due to the nature of the 
ground, having to fringe round some islands and submerged hillS| to 
form bars between others, and shoals in the shoal water.* 

If this compound bar was formed by the meeting of the northern 
and southern tidal waves, there ought to be bar eskers in some at least 
of the straits between the islands which bounded the Esker 8ea on the 
north and south ; as in these narrows, the tide could not con{e in or go 
out as fast as in the open space on the east ; about the northern straits 
I can give no information, but in all the southern straits with which 
X am acquainted there are bars. In the valley of the Barrow th^re ia 
a bar near Bagnalstown ; in the Maryborough valley, at that town : in 
tiie Shannon valley, south of O'Brien's Bridge; in the Kenagh valley, 
at Kilmastulla ; and in the valley of the Suir, at Tipperary.f 



* While examining the gravels in the eskers, I have never found striated or polished 
blocks high up in them : near the base I remarked a few ; bat these latter never had 
the fresh look of those that are newly extracted from the boulder drift, but ri^ther the 
appearance of the polished blocks that are found in the bed of a stream after a large 
fiood. Many geologists class the eaher-like ridges of boulder drift with the true eskers 
or kaims. This appears to me not to be correct, as in many places the esker gravel 
is banked against these ridges ; and if a section across them is exposed, a well-marked 
boundary will be found between these two kinds of drift 

f Doctor Kane, in " Arctic Exploration," mentions glaciers that fill up straits be- 
tween some of the Arctic islands. If a similar phenomfiaon occurred in one or more of 
the straits out of the Esker Sea, these strait glaciers, if I may so call them, would be 
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It will naturally be asked if the eskers were formed by marine 
cnrrents, why do they not contain fossil shells ? The condition of the 
eskers is against fossil shells now being found in them, as it is of such 
a porous nature, that they would have decayed away years ago. 1 
remember about fifteen years ago, at a place called the Breaches, 
seeing a river cut made through the bank of gravel that forms the sea 
margin between Bray Head and "Wicklow. This is quite a recent for- 
mation compared with the esker gravel, and yet in it all the shells 
that were found were so rotten, that they crumbled to pieces on being 
handled. Furthermore, I believe that the places where shells once 
were can be observed in the eskers, as in most sections that I have ex- 
amined, Uttle pockets of " Earth foam" were remarked, which may bo 
the calcareous residue of the shells. In the sandpits F. E. of Carrigo- 
gunnel, county of Limerick, there are a great number of them, and in 
some I imagined that I could even recognise shell forms.* 

Furthermore, in favour of the marine origin of the eskers, are the 
erratic blocks perched on thenu These latter will again be mentioned 
farther on in these Notes-f 

The next question to be considered is : Has the east portion of Ire-; 
land, since the glacial period, risen more than the west ? If my sug- 
gestions are correct, the eskers were formed near the close of the glacial 
period ; and the shoal eskers are those parts of the eskers which were 
awash, or had not more than fifty or sixty feet of water on them, while the 
iar eskers were formed in deeper water. ISTear Galway, the eskers shoal 



more likely to oocar among the northern islands than the southern. Of course^ if a 
glacier had filled up a strait, no har e»ker could now be found in it. 

* Mr. Oldham seems to have found fragments of shells in the esker close to th» 
town of Roscrea, county of Tipperaiy. (See his paper, *' Journ. Geol. Soc. Dublin," 
voL iii., p. 66.) 

f If the eskers in Ireland were formed by the meeting of the tidal waves, the htdrnt 
in Scotland ought also to have a similar origin. This appears not to be unlikely; 
for Mr. Stevenson, of Dunse, was kind enough to mark for me, on a map of Scotland, 
most of the principal kaims, the mass of which occupied a tract of country between the 
Frith of Clyde and Berwick-on-Tweed. On looking at the tidal map, it will be seen 
that a faint south tidal wave extends as far north as Berwick. This wave cotdd not 
have formed the kaims ; but, if England and Scotland were lowered from 600 to 800 
feet, the tidal conditions wotdd be quite altered ; and, in plsce of a faint wave, the full 
force of the south tidal wave would sweep up at least as far north as this place. 

If the eskers were formed by the meeting of the north and south tidal waves, and 
if there was during the esker period a continuQjis current flowing from Killala to the 
mouth of the Shannon, esker drift oaght to have been deposited at the meeting of the 
tidal waves and that current. High ground (Slieve Aughta and Slieve Bernagh) oc- 
curs where the south tidal wave and this current ought to join ; but there is low.groun^ 
to the north, where it and the north tidal wave should meet The maps of the last- 
mentioned place have not yet been published by the Qeological Survey of Ireland *, but 
Mr. Birmingham, in his papers read before the Society (see its *' Journal," voL viii., 
pp. 28 and 111), mentions the eskers which occur in that country. These, if formed as 
I suggest, ought to have a general north and south bearing, unless when going over or 
round high ground, when, oif course, the general bearing would be more or less de- 
flected. 
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below the 250 feet contour line; in the neighbourhood of Athenry, 
they shoal above the 250 feet contour line, and are barrier eskers up 
to about that level. This is well shown about four miles north of 
Loughrea, where an esker ridge runs S. W. from Ballafa Bridge to- 
wards Eaford, the highest point in which is 232 feet ; a little S* E. of 
this, about Benmore, the country is over 250 feet, and we find it covered 
with irregular hills ; and if we trace the esker ridge towards the W. E., 
east of Woodlawn demesne, we find it breakhig into a large shoal esker 
on the high ground there situated ; while farther east, between Kil- 
connell and Ballinasloe, where the ground is not so high, it again be- 
comes a bar esker. 

The farther we go east, the higher does the level for the shoal eskers 
become : east of Tullamore the bar eskers are found above the 250 feet con- 
tour ; and at the Green Hills, county of Dublin, the 200 feet contotir line 
runs close to the base of the eskers, while there is a rather distinct 
mound forming part of the esker, the summit of which is 254 feet above 
the sea, but what seems to be the highest part of the esker is 290 
feet. Moreover, crossing into Scotland, we shall find in the neigh- 
bourhood of Greenlaw that the Ben Shiel eskers are 700 feet above 
the sea level.* Besides, if the theory that the eskers were formed 
by tidal currents before the end of the glacial period is correct, 
there is evidence in the county of Cork that the ground north of Bantry 
Bay has not risen more th£ui 140 feet since the ice disappeared from 
the country. This can be proved in one of the valleys immediately 
east of Hungry Hill, the valley of the north branch of the Been River, 
where striae may be found winding down an atUe, and ending at a well- 
marked terminal moraine, on ground only 140 feet above the present 
level of the sea. This moraine could never have been under water, or 
it would have been washed out of shapcf 

These facts would give the following levels : — 

Feet 
Maximum height of the sea at Bantry Bay, . . 140 
Top of shoal eskers near Galway, .... about 240 
Top of shoal eskers east of Athenry (Clooncar), . 269 
Top of bar eskers 8. S. W. of Woodlawn (S. W. Bal- 
lafa Bridge), 232 

Top of bar esker east of Tullamore, . . . about 270 
Top of bar esker, Co. Dublin, Green Hills, . . . 290 

Icebergs floating about in the Esker Sea, wafted hither and thither by 
the currents and the wind, would in their transit drop the erratic blocks 



♦ See paper by Mr. Stevenson, of Danse, ** Proceedings Berwickshire Nat. Club," 
vol. v., p. 124. 

t As the highest ground in Ireland lies in the counties of Cork and Kerry, the glaciers 
may have existed thereabouts after they had disappeared from the rest of Ireland, and 
therefore after the age in which the eskers were formed. If that was the case, this ter- 
minal moraine may iiave been formed at a much later date than I have mentioned above. 
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that are found perched on the esker drift,* and also some of those which 
occur on the boulder drift, but seemingly not all, as many of the blocks 
on the boulder drift appear to be its residue, left after the associated 
clay, &c., were carried away. There are to be found on the crags in the 
county of Gal way numerous large blocks, most of which are evidently the 
residue of the boulder drift, as under some of them are found patches 
of it; and if the residue of the boulder drift was left on the crags, why 
might not similar blocks be left on the boulder drift, if only part of the 
mass had been swept away ? We also find in favour of this idea that 
some of the blocks which seem to be lying on the boulder drift are in 
reality half buried in it. That some of the blocks even on the bare 
crags were, dropped from icebergs would appear evident, because in 
places they can be traced in lines from their parent rocks, and in others 
they occur in groups, small and large blocks being mixed together, evi- 
dently the freight of a stranded iceberg. If these icebergs and glaciers 
existed during the esker period, their existence would account for the 
erratics being found miles east, and even north, of the course they would 
have taken if carried either by the "field ice," or on icebergs in the 
"Baltic current." 

A peculiar porphyritic granite, with large pink, or rather flesh- 
coloured crystals of felspar, is the rock in the hills W.W. and "W. of 
Galway town. Large blocks of this granite are found north, east, and 
south-east of their present site. They are found north of it in the val- 
ley that extends west from Oughterard, a small town about fourteen 
miles N.W. of Galway town. In the neighbourhood of Headford, 
which lies east of Oughterard, they are rare ; but opposite Galway Bay 
they become plentiful, and stretch for miles towards the east, occurring 
in great numbers between "Woodlawn and Loughrea ; and some I have 
remarked as far east as Ballinasloe, Eyrecourt, and Portumna ; and Mr. 
O'Kelly has found them even farther east, on SHeve Bloom, Ihe moun- 
tains that lie at the junction of the King's and Queen's Counties-f 

On the west parts of Slieve Aughta, and on Slieve Bemagh (the 
mountain group north of Limerick), they occur ; but I do not remember 
having remarked any of very large size. Opposite the mouth of the 
Shannon they are found a long way to the east. Professor Haughton 
and Mr. A. B. Wynne having noted large ones in the neighbourhood of 
the Silvermines, county of Tipperary : and I myself have remarked that 
drift in some of the valleys on the west of the Keeper Mountains is 
nearly entirely made up of granite fragments. 



* For some locale of remarkable erratics on eskers see '* Mems. Geol. Survey of Ire- 
land," Ex. Sheets 116 and 116, p. 84, and the forthcoming Mems. of Sheets 106 and 
107. All these are granite erratics ; but a large limestone erratic, about 8 ft. x 6 ft. 
X 8 fL can be seen bj any one who drives from Gort to Loughrea, perched on a sand 
dun, about 2*5 miles south-west of the latter place ; and in the county of Limerick, south 
of Shanagolden, I observed another, about 9 ft. x 5 ft. x 3 ft, also perched on a sand 
dun. In both these places the duns have been opened to carry away the sand and 
gravel, so that a section of the materials that support the erratics can be observed. 

t See *' Mems. Geol. Survey, Ireland," Ex. Sheet 127. 
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I 6ball offei* tlie following suggestionli to accoimt for these blocks be* 
ing more nnmerons in certain places than in others : — ^The Oughterard 
Tidley was filled with a glacier similar to one of the large glaciers men- 
tioned by Dr. Kane, as occupying straits between islands in the Arctic Seas. 
This Oughterard glacier would have southern branches which started from 
the porphyritic granite hills; and on these branches porphyritic granite 
blocks would be carried to the main glacier, and by the latter to Oughte- 
rard, where they would be floated off on icebergs into the previously 
mentioned current that ran from Killala to the Shannon. The icebergs 
that were launched into this stream ought to have been carried south by 
its current, and undoubtedly many were ; but if the west wind was as 
prevalent then as now, which is not unlikely, many of th6 icebergs 
would have been driven out of the stream. The icebergs floating down 
with this stream were sheltered from the west wind, except while 
crossing the openings at Galway Bay, the Ennistymon valley, and the 
mouth of the Shannon, therefore the icebergs that were launched at 
Oughterard ought to float to Galway Bay; but when there, some were 
driven east by the west wind, many of which were stranded on the 
high ground about Loughrea, "Woodlawn, &c., while others of them 
were driven as far east as Slieve Bloom. Similarly the blocks In the 
neighbourhood of Silvermines could be accounted for ; as the icebergs 
that carried them might have been driven eastward by the wind that 
came either through the Ennistymon valley, or up the mouth of the 
Shannon. In the former case they would have been floated through 
the Scariff valley, which lies between Slieve Aughta and Slieve Ber- 
nagh, in the latter case up the valley of the Shannon. 

Some of the icebergs that were driven out of their course by the 
wind that blew up the valley of the Shannon would drop their freight 
in the country south of Limerick, and on the Galtee mountains, where 
they were found by Mr. Wynne ;* and a few might even be carried 
south by the tide into the county of Cork, which would account for the 
granite boulders found by Mr, W. L. Willson and other observers. 

Before leaving the erratic blocks, I should mention that S. Vt. of 
Woodlawn, a little S. W. of Ballafa Bridge, large blocks of the porphy- 
ritic granite are found perched on the eiiers tiiere situated ; and that 
farther S. W., south of Eaford, they were also observed on esker drift, 
and Mr. Foot has found them similarly circumstanced in the neigh- 
bourhood of BaUinasloe. 

These facts about the erratic blocks would seem to me to be addi- 
tional evidence in favour of a north and south current from Killala Bay 
to the Shannon. Moreover, there is the evidence that I put forward in 
the previously quoted paper of mine, that the drift on the hills bound- 
ing the Shannon on the south, from Foynes to Tarbert, is in a great 
measure made up of fragments of the rocks that form the hills in the 
west parts of Galway and Mayo, in some places being altogether com- 

♦ See '*Mem5. Geological Survey, Ireland," Ex. Sheet 166. 
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posed of them. Besides, if this current existed, it would always be in- 
clined to go west, and therefore it would hug the Yar-Connaught and 
west of Clare hills. At the mouth of most of the mountain valleys 
in Ireland there is an accumulation of drift, the debris brought down 
by the glaciers ; as, for instance, opposite the yalleys coming out of 
SlieveAughta, SlieveBemagh, &6.; but, comparatively speaking, there is 
none opposite the valleys ttiat open towards the east out of the Yar- 
Connaught and west of Glare hills, it having been carried away by this 
current, 

In conclusion, allow me to aUude to the different cliffs, terraces, &c., 
whiph seem to be ancient sea margins. In a previous part of these 
Notes I have referred to those in Yar-Oonnaught, Slieve Aughta, and the^ 
Burren, and mentioned that they were at various heights between 300 
and 1200 feet If these were ancient sea margins, during the elevation 
of the land, each must mark a period of rest, one of which periods 
BQiay have be^n during the formation of the eskers. That there was a 
period of rest while tibe eskers were being formed is likely, if the idea 
*' that tiie west of Ireland was about 300 feet lower than at present" 
be eorreot ; for, as before m^itioned, there are terraces at that height in 
Yar-Connaught, Slieve Aughta, and the Burren hills. To the west of 
Ballingarry, oounty of Limerici, and about fotir miles south of Ratii- 
keale, X traced a well-marked gravelly beach for miles. The Ordnanoe 
height on this beach, or a little above it, is 287 feet; and to the north 
of tibe Shannon, on the south slopes of the Oratloe hills, there is a bank 
of fine sand at about the same level : these would give the following 
height for the maxgin of the Esker Sea in the West <^ Ireland i*-^ 

Feet. 

limeriok, 287 

Glare, south of (north slopes of Cratloe hills), about 290 
„ north of f Burren hiUs), ....... 300 

„ „ (Slieve Aughta), 300 

Oalway,. south of (Slieve Aughta), 300 

„ west of (Yar-Oonnaught) 300 



* The heights of the margin of the aappoeed Eaker Sea iq the east of Ireland art qo4 
given, as I have not carefully examined that part of the coantiy. 

In the following papers reference is made to marine foseiiU found in grayeUy drift, 
principally in the east part of Ireland : — 

(( Axsconnt of certain elevated Hills of Gravel containing Marine Shells which oocar 
in the County of Dublin," by Dr. Scouler, &c., &c. ("Journal of the Geological Society 
of Dublin," vol I, p. 266). The author mentioned having found these sh^s at Howth 
up to an elevation of about ninety feet, and on the south of Bray Head at about 160 feet« 
Of them he says, " All the shells whose species could be ascertained belong to raeea at 
present existing in the Bay of Dublin.** 

*' On the more recent Geologioal Deposits in Ireland/' by T. Oldham, M. B. I. A., 
&c. ("Journal of the Ge<^ogical Society of Dublin," voL iii.j p. 61). In this Paper, Dr. 
Oldham, besides adding to Dr. Scouler^s list, refers to Captain Portlock having found 
marine shells at 200 ft. above the sea in the county of Sligq^ and in the county of Lon« 
donderry up to 800 feet ; to Messrs. Bryce and Hyndman, at Beliast, op to 160 feet; 
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I have now laid before the Society suggestions to account for the 
different phenomena that I have remarked connected with the drift in 
Ireland ; and I think it will be found in favour of these suggestions, 
that all the phenomena have been produced by existing agencies, gra- 
dual in their process, and such as have been noted hy different Arctic oh- 
servers. The north and south current, from Killala Bay to the Shannon, 
may be objected to, as it may be said, " If it prevented the tide from 
going east between Killala and the mouth of the Shannon, it would also 
prevent it farther north, and so altogether change the tidal system." 
But farther north, where the ocean was deep, might not the tide have 
flowed over this current, as it is supposed to flow over an Arctic current 
at the present day off the west of Ireland ? 

In these Kotes no suggestions have been offered to account for ''the 
rudely parallel esker-Hke ridges of boulder drift" that are found in 
wide vfidleys and on sloping ground. All I can say about them is, 
that they seem to be connected with the secondary striae ; for I have 
found them running in the same direction in the valley between Slieve 



to Mr. Smyth, at Portrash, at aboat ten feet ; and to Mr. (now Sir R.) Griffith, at Tar- 
mon Hill, county of Mayo, at 250 feet. He also mentions the following localities of his 
own, with their height above the sea : — Telegraph Hill, Killiney, 400 feet ; N. W. side 
of Sagarloaf, county of "Wicklow, 600 feet; south of Wicklow Head ; between Ennis- 
corthy and Wexford, 260 feet ; Finglas, county of Dublin, 200 feet ; Glane, county of 
Eildare ; Naas, 380 feet ; between Athy and Castlecomer, on the flanks of the elevated 
coal-field ; and at Roscrea, 400 feet." 

In a second paper by the same author (see " Journal of the Geological Society of 
Dublin, vol. iii., p. 130), the previous list of marine shells in the county of Dublin is 
added to — " making in all twenty-six species." 

Captain James, R. E. (now Sir H. James) gave a paper — '^ Notes on the Tertiary 
Deposits of the County Wexford" (" Journal of the Geological Society of Dublin," voL iii., 
p. 195) — and mentions seventy-four species of marine shells, the highest of which **were 
found at an altitude of 400 feet on the side of Forth Mountain ;** but these, as previously 
mentioned, he seems to consider, as occurring in Pneglacial Drift. 

Mr. Du Noyer (see " Journal of the Greological Society of Dublin," vol. iii., p. 226) 
found marine shells at different places in the cuttings for the Dublin and Drogheda Rail^ 
way. At Skerries he mentions that " the railway cuts through an esker," and ** the cal- 
careous day overlying this sand and gravel contains many sea shells of the same species 
as those now living." He also says that at the twenty-six mile post, and near the Nanny 
Water, there are deposits ^' containing quantities of recent sea shells, bones of fish, teeth 
and bones of animal." {Quere, might not these be ancient kitchen middens?) 

Dr. Kinahan (see "Journal of the Geological Society of Dublin," vol. viii., p. 87) is 
mentioned as having found marine shells in the drift at Bohemabreena, county of Dublin. 
Of these my colleague, Mr. W. H. Baily, says — *' None of them are strictly Arctic, and 
most, if not all, are found in the seas round Ireland at the present day." It is not men- 
tioned at what height these shells occur, bat the gravels at Bohemabreena are between 
400 and 450 feet above the sea level. 

Some of these gravels may have been deposited towards the end or after the Esker 
Drift period, when the sea was losing its Arctic character. 

In the counties of Limerick and Galway, at low levels, there are what seem to be 
ancient sea beaches ; but as they are on lower ground than that occupied by the eskers, 
they seem to me to be more recent, and therefore will not be further mentioned in these 
Notes ; but I hope to describe those found in the county of Galway in a forthcoming Me- 
moir of the Geological Survey. 
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Aughta and the Burren Hills, also in valleys in Yar-Connaught, and 
in the plains of Mayo. In the Scariff valley they coincide with the fall 
of the valley, and lie in the direction that the secondary strisB ought 
to run, and the same thing can be said of the part of the valley of the 
Shannon south of Killaloe, Mr. Close has recorded them in the county 
of Dublin as running in the same direction as stride ; but the latter he 
seems to consider as primary. 

Some of the foregoing theories coincide with those of previous writ- 
ers, but many I believe are new, and are based on personal observa- 
tion. Possibly I may have been anticipated by observers whose works 
have not come under my notice. 



XXVII. — Notes on the Genekil Glaciation of Ieeland. By the 
Rev. Maxwell H. Close. 
(Plate YIII.) 
[Read March 14, 1866.] 
The accompanying map (Plate VIII.) exhibits the directions of the 
parallel surface eonfonnation, the rock-scoriag, and the drift- transpor- 
tation in various parts of Ireland. The three kinds of phenomena are 
manifestly related to each other as effects of a common cause — they 
are the traces left by certain streams, whose nature and movements it 
is proposed to investigate.* 

It is the belief of many geologists, who have bestowed especial at- 
tention on the matter, that the streams which have produced such phe- 
nomena must have consisted of glacier-ice. Strong reasons in support 
of this belief will appear after we have considered the facts and their 
relations ; but in the mean time we may assume it to be correct ; and, 
in order to avoid circumlocution, speak of " the ice,*' ** the glaciation," 
&c., whenever it may be convenient to do so. 

Our proper subject is the general glaciation of the country. This 
may have been, to some extent, contemporaneous with, and has pro- 
bably merged into, the radiating district glaciation of which we find 
areas in different parts of Ireland. It will be necessary, therefore, 

1 Explanation of the Afap..— The red strokes represent rock Btriations. These are made 
into arrows when the striations show, of themselves, not merely the line of the move- 
ment, but its direction in that line. The black strokes give the trend of the parallel ridg- 
ing in the places where they are set down. They are made into arrows in East Derry, 
after Portlock, for a reason similar to that just given for the red arrows, and I believe 
might have been so in certain other places ; bat, as there were some difficulties connected 
with the matter, it seemed safer to leave them plain lines. The dotted arrows show the 
disections in which tlie drifted materials have moved : in most cases certainly, and in 
others most probably, they give the movement of the houlder-elay. It was found impos- 
sible to represent the mountain masses sufficiently for our present purpose, without 
confusing the map too much. See the Contour Map of Ireland, made for the Land 
Tenure Commissioners, or the reduced copy of it in Sir R. Kane's " Industrial Kesources 
of Ireland" (2nd ed.). 

N. B. — The notes are numbered consecutively throughout, in order that, when neces- 
sary, the same note may be referred to by the same number in different parts of the paper. 

JOtmN. B. G. S. I.— VOL. I. 2 E 
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to mention some instances of the latter. But the still later separate local 
glaciers, which descended from their own mountains, on which they 
were formed, are beyond the limits to which we must confine ourselves. 

This paper originated in the endeavour to trace backwards, along its 
strike, the parallel ridging so well displayed in the neighbourhood of 
Dublin. It was found that this peculiar surface- conformation is de- 
veloped over considerable portions of the lower ground in Ireland, and 
that the greater part of the dissimilar phenomena of rock-scoring and 
drift transportation are related, since they so constantly agree fiiere- 
with as to direction. In consequence of this agreement, the pa- 
rallel ridging often supplements and links together the detached phe- 
nomena of the two other classes, and thus affords a useful clue to their 
real connexion. This it does notably in the west-central part of the 
country. 

On the completion of the Geological Survey, and of the shaded 
edition of the Ordnance Maps of Ireland, we shall be in possession of 
far more copious materials on which to work. But the already avail- 
able information to be collected from various sources seems to be of 
sufficient amount to justify our examining it even now, with some hope 
of getting at its meaning. Por some information, not hitherto pub- 
lished, respecting the central and west-central districts, we are in- 
debted to Messrs. Kinahan and Foot, of the Geological Survey. Mr. 
Jukes has kindly permitted us to make use of this, although it has not 
yet appeared in the Memoirs of the Survey. 

The parallel ridging , — The parallel ridges, whose directions are 
marked on the map, constitute very minor physical features, influencing 
only the small streams and upper branches of rivers. They nearly al- 
ways consist of drift, but occasionally the parallel shaping seems to be 
in some degree wrought in the solid rock ; e. g,, in Antrim,* as stated 
by Mr. Bryce, and as I have myself observed ; in Longford (and per- 
haps in Clare,' to the south-west of Ennis), according to Mr. Foot ; and 
near Dublin, as I have myself been led to believe. In some cases a 
boss of rock has acted as the impediment which caused the drift to 
collect into a ridge behind it. Sometimes we find more important 
physical features (not composed of drift) which may possibly belong, to 
some extent, to the same system as the smaller ridges in their neigh- 
bourhood ; but we shall not go into this now, for fear of introducing 
what may be questionable matter. 

The lines representing the direction of the parallel ridges were, for 
the most part, set down in the first instance from the unshaded maps of the. 
Ordnance Survey. Those maps indicate most clearly, in many districts, 
this peculiar conformation of the surface of the country by the number 
of streams, bogs, lakes, roads, fences, and boundaries which run along the 
strike of the ridging. Of course, in good shaded maps of sufficiently large 
scale, this phenomenon is still more observable ; as will appear on refe- 

• "Journal of the Geological Society of Dublin," vol. i., p. 34. 

3 Explanations to Maps of Geological Survey, Sheet 131, &c., p 15. 



CLOSE — ON THE QENEEAL GIACIATION OF IRELAND. 209 

rence to the maps of portions of the country, made to illustrate the Beport 
to Parliament on the Bogs of Ireland, Bald's Map of Mayo, Edgewortb 
and Griffith's Map of Eoscommon, Larkin's Map of Sligo, and some 
of the already shaded sheets of the Ordnance Map of Ireland, espe- 
cially those containing parts of Antrim, and the country near and north 
of the city of Dublin. To these we must add some of the sheets of the 
Geological Survey Maps, published up to this date, on which, in Clare, 
South Galway, and thence to Roscrea, the ridging is very discernible 
by the elongated patches of buff colour which indicate the alluvium and 
bogs lying along the hollows, and also by the fact that some of the 
more striking of the ridges are shaded in. By making use of all these 
sources of information, we are enabled to fill up most satisfactorily, 
in many places, the comparatively meagre sketch to be made from the 
unshaded maps. 

The parallel ridging in various places has been, moreover, described 
by various observers — ^in Derry, Antrim, &c., by Mr. Bryce' and 
Gfeneral Portlock ;* in Donegal, by Mr. Harte ;* near Ballyshannon, by 
Mr. Campbell f in Mayo and Sligo, by Sir R. Griffith ;' in South Mayo, 
by Mr. Kinahan ; in Roscommon, South Leitrim, and Longford, by Mr. 
Foot ; in Westmeath, by Mr. Du Noyer ; near Portrane, county Dublin, 
by Mr. Medlicott ;* in Galway, by Mr. Birmingham ;• in South Gal- 
way,*** and North Clare," by Mr. Kinahan ; in South Clare, eastward of 
Kikush, by Mr. Foot ;" in North Limerick, about Pallaskenry, by Mr. 
Kinahan ;** and in the north-west neighbourhood of Roscrea by Mr. 
Wynne.** 

General Portlock** has mentioned a fact which is evidently con- 
nected partly with our subject, and that is, " the remarkable simila- 
rity of direction of almost all the lakes and chains of lakes which inter- 
sect the area of Ireland." Respecting this he observes, " This can 
surely not be ascribed to chance, but strongly points to a common and 
simultaneous cause.'* The direction of the longer axes of these lakes is 
about N. W. and S. E., nearly at right angles to that of most of the 
hill ranges in Ireland. The smaller lakes of Westmeath illustrate 
General Portlock's remark very strikingly; they unquestionably belong 
to the parallel ridge-and-trough conformation which we have to con- 
sider, and are in no way connected with any " transverse valleys," 

[The rudely parallel ridges and mounds at Roscrea are eskers ; with 
them, therefore, as we shall see presently, we now have nothing to do, 

* " Geological Report on Londonderry," &c., ch. 18. 

5 "Journal of the Ro3'al Geological Society of Ireland," voLi., p. 21. 
« "Frost and Fire," vol. ii., p. 53. 
' »• Outline of Geology of Ireland." 

* " Journal of the Geological Society of Dublin," vol. v., p. 266. 

9 Ibid., vol. viii., p. 31. 

10 Ex. Sheet 115, &c., pp. 80, 32. 

11 Ex. Sheet 124, &c., pp. 45, 47. ^ Ex. Sheet 142, p. 5. 

13 Ex. Sheet 143, p. 33. ^* Ex. Sheet 126, pp. 7, IS. 

IS «• Journal of the Geological Society of Dublin," vol i., p. 11. 
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althoagli they have the same direction as the ridging in that neigh- 
bourhood with which Ve are concerned. We omit the remarkable 
mounds of boulder-clay near Bantry, described by Mr. Jukes ;^** be- 
cause their parallelism, if there be really any, is so very obscurely 
marked, that they are not available for determining the direction of 
any stream by '^vhich they may have been formed. For the same rea- 
son, the mounds of drift in the Eilmastullagh valley, between l^enagh 
and Castleconnell, are omitted, and also because some of them, according 
to description, must be eskers, though others appear to me not to be 
BO. Some north-west and south-east ridges in Tyrone, near Dun- 
gannon, and elsewhere, recorded by Mr. Bryce and General Portlock, 
are ignored. They may have a right to appear in the map, but I have 
not sufficient evidence of this.] 

Those of the parallel ridges which cofisist of drift are totally distract 
from eskers as to composition, and almost always so as to arrange- 
ment ; moreover, they differ, as to form, from typical eskers. As I 
learn from other observers, and as I can testify myself, they are com- 
posed of unstratified boulder- clay, containing well-blunted and scratched 
blocks; whereas eskers consist of washed and sorted, usually water- 
rolled and stratified materials, derived, as it seems, chiefly from the 
boulder-clay. The boulder-clay ridges may be, as in certain loca- 
lities, very irregular ; but those with which we have to do, whose di- 
rections are marked on the map, are remarkably straight and parallel ; 
whereas esker ridges are usually irregular, often very sinuous, and 
without any general direction. If the latter ere ever either straight or 
parallel, it is a very rare circumstance, and, with some very few ex- 
ceptions, apparently the result of accident only ; and their straightnesa 
and parallelism are quite of a peculiar character. Moreover, the 
parallel boulder-clay ridges are usually higher, wider, and rather 
less steep on the sides than average esker ridges; besides, they are 
generally more uniform in size in a neighbourhood. The distinc- 
tion, as to external form, between the two kinds of ridges, can be 
well seen in the shaded Ordnance Map of the country about Dublin, 
which shows the parallel ones very plainly, and also several well- 
marked eskers, viz., that between Tallaght and Crumlin ; that at 
Esker, near Lucan ; that at Kilbride cross-roads ; and the fine spe- 
cimen on the south-east of Trim, five miles in length, which is inclined 
to the parallel ridges at an angle of about 20°. Any one looking at 
Bald's Map of Mayo, although quite unacquainted with the subject, 
would at once point out the eskers near Ballyhaunis and Claremorris, as 
also those near Kilkelly (which last I have not seen myself), as being al- 
together different in character from the other ridges represented in that 
district, which are those of boulder-clay, generally straight and parallel, 
though sometimes irregular. A mere examination of the maps now 
mentioned would be, of itself, sufficient to show that the parallel drift 
ridges were produced by some widely and uniformly working agent, 

i6 Ex. Sheet 199, p. 45. 



CLOSE — ON THE GENERAL OLACIATIOK OF IRELAND. 211 

and that the eskers were afterwards formed by some peculiar and ir- 
regular action, which came into play only here and there. The parallel 
dnft ridges sometimes have slightly-marked subordinate longitudinal fea- 
tures ; they always seem to have been formed by something that acted 
along their length ; whereas esker ridges seldom suggest such an idea. 

In the Explanations of the Geological Survey Maps, Messrs. Du 
Noyer, Wynne, and Kinahan sometimes distinguish the parallel drift 
ridges as '^ eeker-Uke mounds;" and in the Explanations (just out) of 
Sheets 115 and 116 of those maps, Mr. Kinahan pointedly and ex- 
pressly separates the two sorts of ridges, which coexist in the dis- 
trict represented in those sheets. General Portlock* speaks of the 
banks of drift which, in East Deny, stream from the basaltic knolls 
towards the S. S. E. (and are therefore parallel with each other), as 
differing, both in form and mode of formation, from the eskers in 
West Tyrone. Mr. R. Young," also, perceived that the " diluvial ridges" 
of the central parts of Ireland are of two different kinds, though occa- 
sionally resembling one another in form: — (1) those gravel hills which 
are sometimes confounded with eskers, but are distinct in character, and 
have little appearance of stratification in them ; and (2) the eskers pro- 
per. He has constructed a map to show the probable direction of the 
c urrents across the central plain of Ireland. 

In different places in Mayo, and near Maynooth, county Dublin, 
about five of the parallel ridges come in in the breadth of a mile ; 
usually, however, they are wider, or at least farther apart. They vary 
in length from a quarter of a mile to two and a half miles ; the average 
and most usual length is somewhat less than three-quarters of a mile. 
Many of those near Westport are about 100 feet high; some more. 
Those near Ballyshannon have about the same general height. Some, 
six miles northward of that place, and west of BaUintra, to judge from 
their appearance at a little distance, must be over 150 feet in height. 
Some, in Dublin and Westmeath, form very gentle undulations, not 
more than thirty feet high. 

Fine sections are made in these ridges by the railway in South 
Sligo ; but perhaps the most striking are those near Balla, in Mayo, 
where the ridges are very well defined, and the railway cuts less ob- 
liquely through them. 

The " long banks of boulder clay," in Scotland, mentioned by Mr. 
Geikie," as telling of the passage of the great ice flow, are evidently 
identical with these ; whilst, as is well known, the kames of that 
country are eskers. 

Since the two kinds of detrital ridges are essentially different, and 
since it will be necessary to mention both repeatedly, it will be conve- 
nient to distinguish them by proper appellations. The name " esker" is 
that by which one kind is familiarly known in this country ; and it 



n (( British Association Report," 1862, Sectious, p. 63. 
>8 « Glacial Drift of Scotland," p. 85. 
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seems allowable that that which has been applied to the other should 
be, on the present occasion, appropriated thereto. Mr. Bryce* tells us 
that these parallel ridges of drift, in the North of Ireland, which Ge- 
neral Portlock shows to be different from eskers, are called there " drum- 
Um ;" which name we may use in this paper to designate those detrital 
ridges with which we are now especially engaged.*' 

A slight digression may be permitted here. — The facts to be observed 
in this country seem to throw light on a difficulty respecting the Swe- 
dish asar. Although no single writer that I know of expressly states 
as much, the very dissimilar accounts given by different eminent ob- 
servers make it most reasonable to conclude that the ridges which are 
comprehended under that name are of two essentially distinct classes. 
The Irish phenomena confirm this conclusion. The ridges which 
chiefly attracted the attention of Brongniart,*® Durocher,** Murchison,** 
and Kjerulf,'^ must answer to our parallel drumlins ; some of those 
which were more particularly examined by LyelP* and Chambers** 
must correspond to our eskers (some of these, however, may possibly be 
drumlins in masquerade). It is with the former that we are at present 
more especially concerned. The descriptions (though not the theories) 
of them given by the four above-named writers corroborate and supple- . 
ment each other. We learn from the descriptions that those ridges are 
long, narrow banks of clay, gravel, and blocks, '* avec un parallelisme 
tres remarquable," having the same direction as the rock striations, 
often as much as from 100 to 200 feet in height, and occasionally, 
though but seldom, reaching even 300 feet, generally not more than a 
mile in length, though sometimes forming an extended series. They 
occur, like our drumlins (and indeed eskers), only in the lower parts of 
the country. They often have a number of large angular blocks resting 
on their surfaces ; but the blocks within them are well rounded, the 
rounding having been effected, as Kjerulfis careful to point out, not by 
rolling, but by scratching. They are quite distinct from the stratified, 
shell-bearing detrital deposits of the same country, which constitute a 
later formation. It must, therefore, be unquestionably wrong to con- 
found such asar with eskers and kames. 

19 "Esker" and "drumlin" both mean, originally, nothing more than a ridge-shaped hill 
of any kind; butif esker" has been, in accordance with general popular usage, technically 
appropriated to one kind of detrital ridge, " drumlin" may be so now to the other, to which 
it is actually applied in the North of Ireland. However, according to Mr. Bryce's and 
Dr. Secular's (" Journal of the Geological Society of Dublin,*' vol. i., p. 273) descrip- 
tions, some of the ridges called "drumlins" in the North are eskers. Many of the ridges 
in Mayo, Roscommon, South Leitrim, &c., are called ^^eloont** — as Cloonfannon, Cloon- 
more, &c. ; but this is only in reference to their so often forming isolated portions of 
fertile, because dry, ground in the midst of boggy or undrained land. 

20 " Ann. des Sciences naty" vol. xiv., 1828. 

21 '*Comptes rendusde I'Acad. des Sciences," vol. xiv., 1842, p. 69. 

22 " Geology of Russia," vol. i., ch. 21. 

23 "Edinb. N. Phil. Journ.," vol. xviii., 1863. 

«^ '* Upraised Deposits in Sweden," Phil. Trans., 1836. 
25 "Ed. N. Ph. Journ.," vol. liv., 1853. 
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To return from this digression, — The parallel drumlins essentially con- 
sist of true boulder-clay, and, as we shall see presently, have not been 
formed by water ; yet they may perhaps sometimes have their upper 
parts stratified by water action, just as the upper part of the level 
deposits of the same formation sometimes is. Where that action has 
proceeded far enough, the parallel conformation is, of course, either par- 
tially or wholly obliterated j as seems to have happened in the King's 
County, and its neighbourhood, where the eskers have been so remark- 
ably developed. The same thing, apparently, has taken place in Carlow. 
It seems wonderful that the drumlins should have so extensively 
escaped demolition while submerged, as they once were, beneath the 
Pleistocene sea ; but the explanation is found in the usually moderate 
action of that sea, as often proved by the state of its deposits and the 
included shells, and also in the compactness and toughness of the 
boulder clay, armed as it was with its pebbles and blocks. Kjerulf 
speaks of the above-mentioned unstratified ridges in Sweden as often 
rising from beneath level, water- formed collections of sand,*® &c., and 
as being sometimes buried therein without being destroyed ; the posi- 
tion of the concealed as being indicated only by a lake or a stream, the 
water of which was unable to work its way through. 

The rock' scorings and drift-transportation. — It will be most con- 
venient to describe these together; first premising some necessary 
remarks respecting each. As to the rock scorings — Those represented 
on the map are in the great majority of cases the only ones, but some- 
times they are but the oldest ones visible in the different places. Cross 
striations, later than the principal ones, frequently occur. These are 
evidently due not merely to an unsteadiness in the motion of the striat- 
ing agent, but to a quite distinct transverse movement. In some 
cases file transverse movement seems to have had much persistency over 
a considerable area. These cross striations, later than the others, 
have been found by Mr. Kinahan, in Mayo, Gal way and Clare ; by Mr. 
Foot, in South Leitrim ; and by myself, at Greystones, Co. Wicklow, 
and in several places along the railway near Ballyshannon, and at 
Malin, in Innishowen, and near Bangor, on Belfast Lough. They are 
very interesting in themselves, yet they have been omitted on the map 
for the following reason : — ^The great majority of them occur on the 
same surfaces with the others, this being the circumstance that enables 
us to see which are the older, and which the later. Usually the older 
set has suffered no obscuration, or very little, by the transverse move- 
ment which has produced the later set of striations. The transverse 
movement must have been, therefore, a very slight one, which took 
place after the great glacial movement had ceased. It is possible that 
some of the cross striations were produced by floating ice ; others, how- 
ever, cannot have been so, since, as Mr. Banahan informs me, they so 

^ Some of the island drumlins in Clew Bay are so situated. The sand, however, has 
been formed by the present sea, which has sometimes escarped the outer ends of those 
islands. 
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often follow the fall of the ground. It is conceivable that, as the ice- 
covering of the country was finally wasting away, new mechanical 
relations would arise among different portions of it, and also between it 
and the inequalities of the ground. It is, indeed, a matter of surprise 
that the latest motions caused thereby were not more important than 
they appear to have been. (Observe, we are now speaking only of the 
older and later striations now visible in any place. It may be, as we 
shall see presently, that the oldest rock scorings near Ballyshannon, 
for instance, have been entirely removed.) We are clearly justified in 
separating the cross striations from our present subjept, and taking no 
farther notice of them. 

As to the drift transportation — The question of the formation and 
carriage of the superficial detrital deposits is a very difficult one, not 
only on account of its present obscurity, arising from the incompleteness 
of our knowledge respecting it, but also because of its great complexity. 
It is, however, an unquestionable fact that, of those deposits, the 
boulder-clay is the one which is most intimately connected with the 
rock striations. This is acknowledged by persons who hold very diffe- 
rent views as to the agency by which the boulder-clay and rock 
striations were produced. The stratified water*formed deposits fre- 
quently contain an admixture of far-transported stones, such as do not 
occur in the boulder-clay of their neighbourhood ; still the greater part 
of their materials seems to have been generally derived from the boulder- 
clay beneath or near them. Hence the general direction in which the 
bulk of the stratified gravels, &c. seems to have been carried, must often 
agree with the movement of the boulder-clay. In the following infor- 
mation, derived from various sources, respecting the carriage of detrital 
materials, the distinction between the boulder-cky and the overlying 
stratified stuff has not always been expressly drawn ; it wiU, therefore, 
be sometimes necessary to use the word " drift" in a loose sense. Still, 
if the movement of the boulder-clay be closely, and that of the bulk of 
the stratified deposits be remotely, connected with the rock striations, 
we may hope that this looseness will not be of serious consequence as 
respects our present object. 

To begin, then, at the north of Ireland. General Portlock* and Mr. 
Bryce* e^ow that the bulk of the drifted matter in Antrim, Derry, 
Tyrone, and Down has moved from north-westward to south-eastward ; 
which agrees with the fact above mentioned, that in East Derry the banks 
of drift stream from the rock knolls to S. S. E. (see, however, the section 
on " independently irani^orted materials," infra), I myself saw some evi- 
dence of this a little north and a lil^e south of j^ewry. Many blocks 
of granite, some well ground and striated, may be seen lying on the 
Silurian ground about Kilkeel, &c., to the S. £. of the Moume granite 
mountains (where th^ere is, however, much stratified drift). I gather 
from Mr. Bryce's statements, that the blocks of Mourne granite have 
chiefly gone in the direction now mentioned. 

The strike or lie of the rock- scorings in that region corresponds. 
About 3^ miles from Ballymoney, on the new road to Colcraine, at See- 
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caun quarry, smoothing and staiations, N". W. by W., were found by 
me on basalt It was impossible to say in which direction the grinding 
agent moved along the Imes. The dnft by which the glaciated rock 
is covered betrays the action of water in one part where there is some 
clean sand. It contains, moreover, buried in it a few small bits of red 
granite which are perfectly unworn either by rolling or scratching — 
another indication of water action, since it seems impossible to account 
for the presence of such far- travelled stones in such condition except by 
the agency of floating ice. Near Cullybackey, at the distance of about 
three-quarters of a mile on the road to BaUyconnelly cross-roads, striations 
may be seen at a basalt quarry, N. N". W, Also on the same rock, at the 
very cross-roads. If nule 8. W. of Cullybackey — a good example. 
These are parallel to the others ; but it most be confessed that they rather 
look as if the grinding movement was towards the N. N. W. ; this, 
however, I suppose, must be impossible. N. B. — A great many eskers, 
recognisable not merely by their characteristic forms, but also by the 
numerous sections made in them by gravel pits, occur along the rail- 
way nearly all the way from Cullybackey to the vicinity of Ballymoney. 
These have nothing to do with the parallel ridging, which, as above- 
mentioned, is formed of boulder-clay and seems to be also, to some ex- 
tent, wrought in the rock. 

At Casde Espie, near Comber, near the head of Lough Strangford, 
Mr. Doyle found, beside the limestone quarry (in Yellow Sandstone), a 
number of large boulders which had lately been stripped by the quarry- 
men of the drift by which they had been covered. These boulders 
were still undisturbed, and their upper surfaces were all scored in one 
and the same direction. Mr. Doyle informs me that, to the best of his 
recollection and belief, that direction was about N. W. and S. E. This 
must give approximately the line of the rock scoring ; because such 
striations are always parallel to those on the living rock. — Since these 
words were first written I have had an opportunity of visiting the place, 
and verifying this conclusion. I saw some large boulders of trap and 
grit, perhaps the very ones observed by Mr, Doyle ; some of them were 
strongly ground on one side in the direction of their greatest length ; 
but tiiey had then been removed from their places. Striations, how- 
ever, occur on the living rock, YeUow Sandstone, at two quarries, one 
lying S. W. and the other S.. E. of the limestone one, and each about a 
ftirlong distant therefrom ; also at a short distance N. W. of Tullyna- 
kiU Church; also, on Silurian rock, close to the highroad from 
Comber to Killyleagh, at If and (in two separate places), about 2^ 
miles from Comber. These instances show that, for that neighbour- 
hood, the direction of the glacial movement was from N. W. by W. 
(At the quarry lying S. W. of the limestone one, besides the normal 
undeflected striations, there are others W. by S., but not cross striations. 
The grinding stream was compelled to move thus, for several yards, along 
the steep side of an abrupt and straight ridge of the rock.) 

"Within the distance of a dozen miles, however, we find an interest- 
ing difference in the run of the scorings. Striated rock appears on the 

JOFEN. R. G. S. I VOL. I. 2 P 
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south side of Belfast Lough, on Silurian slates and grits, at Bangor, on 
the railway, about a quarter of a mile from the station ; also on the 
N. E. side of the town ; also at the S. W. comer of Ballyholm Bay 
(where the rock has been covered by water-deposited clay) ; also just 
one mile due east of Groomsport, on each side of a short lane leading 
southward from the road to a farmhouse — a good example both as to pre- 
servation and extent ; also at a small quarry near the road, three-eighths 
of a mile !N". N. W. of Donaghadee. These show that, for that district, the 
glacial movement was from about 'N. 6° E., agreeing pretty well with 
what Mr. Campbell" found not far off, on the hill near Clandeboye, on 
the summit of which Helen's Tower stands, N. R by N. One of the 
instances near Bangor rather seemed as if the grinding agent had gone 
the opposite way ; but this, I believe, cannot have been the case. M. 
Agassiz" found rock scoring at Donaghadee (and near Yirginia, Cavan ; 
and near Elorence Court, Enniskillen), in 1840; but he has not re- 
corded its direction. The explanation of the change in the lines of 
glaciation in that neighbourhood seems to be this — ^that the glacial 
stream from N. N. W. was there curving into the wake of the 
Antrim hills, which end abruptly along the north side of Belfast 
Lough. 

We may take this opportunity of observing that the long, narrow 
peninsula or tongue of laud. Island Magee, just north of the entrance 
of Belfast Lough, should have been marked on the map with a ridge- 
stroke, if there had been space to do so. That peninsula is a ridge 
parallel to the others above-mentioned in Antrim, and it is, moreover, 
divided into subordinate ones. Its northward end, narrow as it is, is cut 
by three parallel longitudinal valleys into four longitudinal ridges. But 
the country about the head of Lough Strangford seems to have no parallel 
shaping at all. The ground is very uneven, being for the most part 
moulded into low, roundish hills ; but these have no tendency to a 
common direction strongly enough marked to be perceptible. 

The other striations marked in that part of the country were seen 
by myself — on the hard chalk at the large quarry at Magheralin, near 
Lurgan, and on Silurian rock in the following places, yiz, — At a quarry, 
about half a mile S. E. of Tanderagee ; by the schoolhouse at Tyrone's 
Ditches, two miles S. W. of Poyntzpass ; about a mile and a half W. by 
N. of Gerrard's Pass, beside a new road ; on the north side of Carling- 
ford Lough, at a cutting on the road, about a quarter of mile "N. W. of 
Ballyedmond entrance gate ; and beside the railway, a couple of miles 
westward of Castleblayney, in Monaghan. 

The carriage of loose materials in Donegal, described by Mr. Harte,^ 
evidently belongs to the district glaciation of that region, and way be, 
therefore, of somewhat later date than the phenomena just mentioned ; 
the same may be the casfe with the rock grinding, &c, seen by myself 
about Innishowen. We shall now describe the latter. In a quarry 

«7 "Frost and Fire," vol. ii., p. 61. » ««Ed. N. Ph. Journ.," vol. xxxiii., 1842. 
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beside the railway, at a short distance S. W. of Culmore station, on the 
Derry side of the river, the nearly vertical beds of mica slate have their 
upper edges broken and bent over in a remarkable manner, in a direc- 
tion pointing down the river. *' This is visible, for" a great many yards, 
all along the brow of the quarry wall or cliff The ground rises above 
the quarry, but very slightly ; it is utterly impossible that the pheno- 
menon can have been produced by the "weight of the hill." Although 
no striations be visible, I have ventured to put an arrow at the place. 
Ko agency seems suitable to produce such an effect but that of ice, of 
which we have evident traces near Greencastie. A little outside or 
beyond that town some mica- slate rock may be seen on the shore, 
which has been well ground from S. W., in a direction nearly paralld 
to the shore, and to the strike of the beds. No striations have survived ; 
but, as the case is so clear, I have put an arrow at the place. These are 
the only, two instances in which I have taken this liberty. About a 
mile and a half N. by E. of Greencastie, and some way up the hill, a well 
fluted and striated face of rock has been exposed by a stream having 
cut down to it through its detrital covering. The ice seems to have 
been mounting obliquely over the hill. On the upper part of the hill 
may be found what I have no doubt is glacially rounded and smoothed 
mica- slate, from which, however, the weather has removed the striation. 
A little north of Culdaff, a knoll of greenstone forms a striking roche mou' 
tonnie ; though a neighbouring one, of about the same size, presents no 
token of glaciation now recognisable. A little north-westward of the 
town, striations are perfectly preserved on some slate rock. Some 
greenstone knolls and ridges near Grellagh crossroads have been very 
well rounded. About a mile southward of Malin, on the shore, there is 
some strikingly rounded and scored quartz-rock; and immediately 
below the bridge at that place a boss of greenstone forms as perfect a 
specimen of a striated roche moutonnie as I have seen ; both of these 
must be referred to again. Well striated rock occurs just on the east 
of Malin, between the road and the river creek ; also about a mile 
and a half N. by E. of the town, by the roadside, some way up the hill. 
The little hill of quartz-rock, 226 feet high, near Ballyhillian, on which 
Malin signal tower stands, is greatly ice-shorn from S. E., the striations 
being still distinctly visible in two places. Striations have been pre- 
served on the inland slope of the highest part of the cliffs near Malin 
Head. It is abundantly evident that the ice moved from S. E., along 
the promontory of MaHn, and so off the most northern point of Ire- 
land. 

The above-mentioned parallel boulder-clay ridges, north and north- 

29 Mr. Wynne records a similar phenomenon, near Milltown Castle, about three miles 
south-west of Charleville, county of Cork, which he ascribes to the action of the drift 
(E^. Sheet 164, p. 16). The same thing may be seen on the Drogheda Railway, in the 
cutting at Kill ester, between Dublin and Raheny. In all these cases the direction in 
which the upper edges of the beds have been forced over corresponds to that of the gla- 
cial movement, as otherwise evidenced in the respective neighbourhoods. 
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east of Ballyshannon (on the Biver Erne), stand upon Carboniferous 
limestone ; but those of them that I examined are almost entirely com- 
posed of gneissose materials, which have come from the eastward. It 
was exceedingly striking to stand upon one of these, three and a half 
miles north-east of Ballyshannon, and just about 100 feet in height, 
and look at its natiye gneiss hills across the intervening low ground of 
bare and scantily covered limestone. I could not find a single piece of 
limestone about the upper part of this ridge, although, measuring in 
the direction of its axis, it stands two and a half miles within the 
boundary of the limestone, and at least one mile from the nearest part of 
that boundary. In going westward to the sea, the stones of gneiss in 
these ridges decrease, whilst those of limestone increase greatly in pro- 
portion, until at length these hills become chiefly composed of Carboni- 
ferous materials. The rock grinding corresponds with the movement of 
the boulder- clay. At a mile and a half due north of Belleek the gneiss 
has been ground /row south of east; striations can be found, though 
they have generally disappeared. At Farrancassidy crossroads, a 
mile and a half south of Belleek, striations, east by south, were found 
at a quarry on Carboniferous sandstone. Farther on, about the head of 
Lough Melvin, the parallel shaping of the ground is very well marked ; 
the ridges being apparently composed of drift. But the lithology of 
that neighbourhood is somewhat varied ; and it would be impossible, 
without fuller knowledge of it than I possess, to say whether the 
blocks of sandstone that I saw were derived from the sandstone rock of 
that locality, or whether they came from the Millstone-grit country 
lying towards the south-east. A good deal of well-preserved glaciation 
on Carboniferous limestone has been exposed along the railway, be- 
tween Belleek and Ballyshannon, and some between the latter place and 
Bundoran. This often shows clearly that the grinding movement was 
from about east by south. Two miles eastward of Ballyshannon, an 
even horizontal sheet of dolomite has been uncovered, about fifty-two 
yards long, with a mean width of nearly four yards. It is polished 
and striated from end to end, and from side to side, in the most beauti- 
ful manner ; the scorings being for yards as straight as if done with a 
ruler; cross striations from about E. !N". E. are well shown in places. 
The play of the sunshine on the smooth striated surface reminded one 
of that on fibrous gypsum. This piece of rock is worth going many 
miles to see. 

Near Enniskillen, as I am informed by Mr. Scott, the drift is gene- 
rally of local character. That place being, from its situation, not well 
calculated to decide the particular question that I had in view when 
going to Ballyshannon, it was not my intention to stop there ; but, being 
compelled to do so for a short time, I of course made as much use of 
the opportunity as possible. What little I saw seemed to be in accor- 
dance with the above statement. I found some striated limestone 
covered with quite angular dehru which could not be called boulder 
clay. The striations are probably cross ones ; but, as they may not be 
^0, they are inserted in the map. At one place on the K W. side of the 
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town, where the road was being altered, beside a lough whose flooding 
Bometimes occasioned inconvenience, a good section had just been made 
in limestone boulder-clay ; and in the upper part of this, which was of 
a somewhat different colour from the lower, there were two good- 
sized lumps of micaceous schist stiU remaining imbedded in the bank. 
These must have travelled fifteen miles, at least, from the !N". W. It 
would, however, be very rash to build anything upon this fact without 
further evidence. 

The pieces of coal and sandstone found in the drift on the lime- 
stone ground near Belturbet, Xilleshandra, and Mohill, i, e. in Middle 
Cavan and South Leitrim, have come, as Sir R. Griffith observes, 
from the north-westward.^ Not far from the last-mentioned place, and 
near the north end of Lough Ree, Mr. Foot*' has traced the course of a 
travelled block of jasper rock by discovering its native bed six miles off 
towards the N. W., near the top of Slieve Baun. The striations marked 
in Leitrim and Longford, which were found by Mr. Foot, do not show 
clearly in which direction the grinding agent moved along the Hnes. 
There can be, however, no doubt on the matter. 

Following the course of the stream to the S. E. by the ridging, 
as marked on the map, we find limestone drift, partly, to cdl 
appearance, boulder-clay, and partly stratified gravel, &c., spread on the 
granite and Silurian ground of Dublin, Wicklow, Carlo w, &c. : this 
doubtless has, or at least may have moved from north-westward to 
south-eastwsird. Then, as Mr. Jukes" informs us, "the Leinster 
granite sends off boulders in all directions, except the north, but chiefly 
towards the S. E." A considerable proportion of these boulders, as he 
observes, are on the surface. In fforth Carlow and South Kildare 
they lie on the stratified gravels ; such do not belong to our subject. 
But, as was well seen during the formation of the Vartry Valley Reser- 
voir, there are numbers of them on the east side, at least, of the moun- 
tains, well ground and striated, and buried in the unstratified drift. In 
accordance with the drift movement, we find rock grinding about 
Dublin, &c., which shows clearly in some places, as' Ireland's Eye, 
Howth, Rochestown Hill near Killiney, and Bray Head, that the gla- 
cial movement was Jrom the north-westward." The well-scored sheet 
of granite, mentioned to me by Mr. Robert Browne, in Browne's HiU 
demesne, two miles east of Carlow, shows that the movement was from 
N. K. W., though not so distinctly as some of the instances of glaciated 
rock just referred to. 

It is interesting to see that this stream has divided about four miles 
N". E. of Maynooth, evidently in consequence of the resistance of the 
Dublin Mountains." This is evidenced by the ridging, as well as by 
the scoring. K. B. — It is perhaps more deserving of remark, because 

so Sir R. Kane's " Industrial Resources of Ireland" (2nd ed.), p. 266. 
•1 *' Journal of the Royal Geological Society of Ireland," vol. i., p. 33. 
« " Manual of Geology," p. 678. 
S3 « Journal of the Royal Geological Society of Ireland,'' vol. i., p. 3. 
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more difficult of explanation, tliat there has been also a division some 
miles west of Skerries (see map). This also is evidenced by the ridging 
(see shaded Ordnance Inch Maps, 91 and 92), and by the accordant 
scoring found by myself, one mile N. W. of Balbriggan, in a lane which 
leads seaward from the highroad, and also on the shore, but a little 
way off. There is nothing to account for this in the shaping 
either of the dry land or of the sea bottom about that district. It is 
true there are some low and separate hills running westward from near 
Skerries; but such as they are usually quite ignored by the glacial 
streams, as happens, indeed, in that very neighbourhood ; and even if 
those hills were continuous, and very much higher, they could not have 
produced the actual effect. An explanation suggests itself; but it will 
be safer to withhold it, as at present it might be thought too specu- 
lative. 

To return again to South Leitrim, and its neighbourhood. — We 
have mentioned what appears to be sufficient evidence of a continuous 
stream from that district to Dublin, "Wicklow, &c. ; but now we shall 
notice the evidence for a movement thence to the coast of Sligo and 
Killala Bay. There has been a constant drift carriage from about 
Carrick-on-Shannon, (C. on map) to Killala Bay, following the course 
of the stream indicated by, the ridges marked on the map and by the 
rock striations observed, in Roscommon, by Mr. Poot. Near Carrick, 
as Mr. Foot informs me, the boulders have moved from northward 
to southward (this has not been indicated on the map from want of 
room), whilst to the west of that the drift movement has been very 
different, as appears from the following facts recorded by Sir E. Griffith,** 
and described to me by Mr. John Kelly. The limestone gravel from 
the S. "W. of Boyle has moved north-westwards on to the sandstone 
ridge of the Curlew Hills. The detritus from those hills has been 
carried over the limestone vaUey lying K W. of them. (This is con- 
firmed by some observations of Mr. Foot, west of Lough Arrow.) 
That detritus has moved onwards still, along with the limestone 
materials of that valley, on to the Ox Mountains, lying farther N". W. 
And, lastly, the Ox Mountains have sent their blocks of granite and 
metamorphic rock still in the same direction, over the limestone country 
beyond them, as far as the coast of Sligo, and also into Erris, in Mayo. 
The Rev. Caesar Otway**mentions a granite block near Bally castle, "fully 
as large as a poor man's cabin ;" this is at least twenty-one miles from 
its native place. As I can testify myself, the quantity of these blocks 
seen in going from Pontoon Bridge, Lough Conn (where the boundary 
of the granite is), over the limestone country by Ballina to Dromore, 
is very great. They have been, in places, extensively removed from 
the land, and used to make fences ; in other places, they have been 
covered by bog. It is true that they frequently look like surface blocks, 
which might have been dropped by floating ice. But this is partly 

3* ''British Association Report," 1843, Sections, p. 40. 
35 »* Sketches in Erris and Tyrawly," p. 249. 
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because, whilst being of large size, they often rest on rock which has 
only a small depth of drift covering it, partly because the buried ones 
are invisible ! But the general facts now mentioned, as also some to 
be described presently, prove that we are now following the movement 
of the boulder-clay. The magnificent striation found by Mr, Poot at 
Moygara, on the west side of Lough Gsira, is indicated by the arrow 
pointing W.K W. 

Looking eastwards to the neighbourhood of Ballysadare Bay, we find 
that the glacial movement has there been outwards, toward the IS, W. 
This parUy appears from the way in which the metamorphic blocks 
have gone from the hills there, which form the end of the Ox Moun- 
tains, also from the fact that the deep collection of boulder-clay of 
limestone materials, at Collooney, has approached those hiUs from the 
S. E., and that some of it has gone some way on over the gneiss ground. 
Besides this, those hills have been magnificently ground from that di^ 
rection, up to the height of the summit that I visited, 651 feet, and 
no doubt much higher. Striations, however, have survived only in 
places suited for preserving them. Still many instances may be found ; 
the mean direction being towards N. W. | W. 

If one might presume to judge from rather insufficient opportunities 
of observation, the drift from Sligo to Drumahaire seems to be generally 
of very local character. Some boulder clay just below Sligo, in lime- 
stone ground, consists chiefly of limestone materials, with a small pro- 
portion of gneiss stones, which have most probably come from the S. E. ; 
though a little metamorphic rock is exposed not far off in the opposite 
direction. The rock grinding has evidently been from the S. E., as is 
seen by the rounding of the metamorphic rock a little north of Druma- 
haire, and by the scoring of some a mile or more K. W. of Ballintogher. 
Slieve Da-Ean has been well ground on its inland side. 

We now return to Killala Bay, to proceed thence southwards. At 
BaUina, which is six or seven miles !N". W . of the nearest granite, the 
true boulder-clay, while containing of course principally blocks of 
limestone, the rock of the neighbourhood, contains also many lumps of 
granite and mica slate well buried in it ; showing that the above-men- 
tioned granite boulders are not confined to the surface of the drift. 
Mr. Kelly informs me that none of these boulders have gone southward ; 
and Mr. Westropp, on a particular occasion, could not find a single one 
on the mica slate ground a little north of Castlebar, close to, and south 
of the granite rock. 

The sandstone drift, boulder- clay, which covers such an extent of 
the limestone ground S. W. of Castlebar, has evidently come from the 
sandstone area lying south of it (want of room prevents this being indi- 
cated on the map), although there is also sandstone ground towards the 
N. W. (Since these words were first written Mr. Kinahan has confirmed 
this. ) Corroborative of this is the movement, described by Mr. Birming- 
ham,** of the stuff of the sandstone hills of Slieve Dart, near Dunmore, 

sc « Journal of the Geological Society of Dublin," vol, viii., p. 31. 



222 JOUBKAL OF THE BOTAX GEOLOGICAI. 80CIETT OF IBELANO. 

county of Galway, and of a felstone dyke near their N. E. extremity. 
The southward sides of those hills have been swept pretty clear of drift, 
whilst a deep collection of it has been left lying under their lee, or 
northward sides. Mr. Xinahan informs me, with respect to this, that 
these sandstone materials have been cairied to Corbally (on limestone 
ground), which lies about five miles N. W. of the nearest part of the 
sandstone area. 

The rock grinding in the neighbourhood now in question confirms 
the evidence of the drift carriage. Mr. Westropp, Mr. Kinahan, and my- 
self can testify that the scored mica-slate and red sandstone, a mile and 
a half and farther northward of Castlebar, and the granite at Pontoon 
Bridge, Lough Conn, have been unquestionably ground from the south- 
ward. Mr. Kinahan considers that the rocks about the head of Lough 
Mask have likewise been ground from that direction. It is quite clear, 
then, that the ice moved from Lough Mask (M.) towards Xillala Bay. 

But what is the meaning of the great collection of sandstone drift 
on the limestone ground all aboat the head of Clew Bay? This is 
boulder-clay, and all disposed in ridges, which have a decided general 
correspondence in direction, and which, near Newport, are very strsdght 
and parallel It might seem, at first, most reasonable to think that 
that drift came from the sandstone ground above the head of the bay ; 
especially as Sir R. Griffith supposed that the ridges were formed by 
some stream that flowed out of the bay. But I believe that a careful 
consideration of the course of those ridges, as shown so well in Bald's 
Map of Mayo, makes it more probable that they are the traces of a 
stream which flowed in from the westward, and turned to the left, 
joining the northward-flowing stream from Lough Mask to Killala Bay. 
Any one standing on the magnificent scored roehes moutonniea of meta- 
morphic rock, two miles east of Westport, and judging merely from them, 
would naturally conclude that part of the latter stream was there 
turning westward to flow out of Clew Bay ; but, instead of this, it seems 
to have crossed the head of the bay, as we gather not only from the 
direction of the ridging, but also from the striations (N. 17°W.) to be 
seen on some sandstone conglomerate, near a road, only three miles east 
by south of Newport. If tlus be so, it is most probable that the ridges at 
the head of the bay were formed by an inward-flowing stream, which 
turned to the left, and joined that which moved across the head of the 
bay. The sandstone drift, above-mentioned, presents no difficulty in 
the way of this, since sandstone occurs on both sides of the mouth of 
the bay and on Clare Island, and, no doubt, extends across beneath the 
water. It would require a map of a very much larger scale than that 
accompanying this paper to show properly the phenomena about the 
head of Clew Bay. 

The copious information that we possess concerning the glaciation 
of the country near the head and on the sides of Galway Bay chiefly 
serves, at present, to prove the great complexity of Ihe subject. This 
complexity arises, no doubt, partly from the existence of the hiUs in 
that district, partly from the proximity of the mountains of Joyce's 
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Country and Connemara, and partly, perhaps, from another circumstance 
which will appear hereafter. 

Professor King, who kindly showed me some of the glaciated rock 
in that vicinity, has long since ohserved that there wels, at one time, a 
great glacial movement out of Galway Bay ; though he has also noticed 
particulars which have another (hut not incompatible) meaning. Messrs. 
Campbell,*' Ormsby,* and Kinahan describe facts (some of which I 
have seen myself) which give evidence of an outward movement from the 
north-eastward, or rather from north-north-eastward, on the north side of 
the bay. But there are other facts in the neighbourhood which appear 
to speak differently. Mr. Birmingham^ believed that the striated rocks 
apparently somewhere above the head of the bay (perhaps, however, 
near Cong), were ground from the S. W., that is, from seaward. It is 
unquestionable that in the open valley which runs westward from 
Oughterard, giving passage to the highroad to Clifden, the granite has 
been ground from west to east. The summits of the hills on each side 
of this valley only reach heights of about 1000 feet. Still, as Mr. 
Kinahan points out, notwithstanding the small elevations of those hills, 
this movement may have been that of the ice moving down from them, 
and therefore quite locaL There is some glaciated limestone exposed 
beside the railway, within half a mile east of Athenry station, which, 
I am convinced, proves that the grinding agent moved at that place 
from W. N". W., that is, from seaward. Some smaU bits of granite may 
be found well buried in the boulder-clay at Eoss Hill, about a mile 
and a half east of the granite rock. Therefore the district about Gtel- 
way Bay of itself affords some reason for conjecturing that the scoring 
agent may possibly have moved at one time into the bay from seaward, 
although at another time it has gone in the opposite direction. The 
huge blocks of granite which have gone eastward to the vicinity of 
Oranmore, &c., may prove nothing to our present purpose ; as we sliall 
see presently, they seem not to belong to our subject. The striations, 
marked on tiie map in that neighbourhood, are only given as speci- 
mens. 

We proceed to Gort, in South Galway, and to the region lying 
S. "W. thereof in Clare. Here there is abundant evidence, as Mr. Ena- 
han shows, that the boulder-clay has been carried south-westwards. I 
myself saw in the drift near Clare station, three or four miles below 
Ennis, on limestone ground, a considerable proportion of sandstone de- 
tritus which must have come from the if. E. The limestone drift 
which, according to Mr, root,*° has been carried on to the Coal- 
measures, in that coimty, must have moved in a similar direction. A 
great deal of glaciated rock has been found by Mr. Kinahan in the 
neighbourhood of Gort, and among the Slieve Aughta Mountains.** 

^ *♦ Frost and Fire/* vol. ii., ch. 29. 
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Neglecting the cross striations, for the reasons above given, and also 
those in the valleys among the hiUs, which cannot prove anything to 
our present purpose, the line of the rock striation is parallel to that of 
the drift-carriage and the drift-ridges which are so well developed in 
that district. But it so happened that the instances of rock-grinding 
that I saw near Gort were not well calculated to show in which direc- 
tion the grinding agent moved along the lines. I confess I was 
inclined to think that one face of scored rock exposed by the side 
of the railway, about a mile and a half j&om Gort towards Ennis, 
was ground from 8. W. to !N". E. ; but the drift-carriage, I presume, 
proves this to be impossible. The stream with which we are now 
engaged seems to have flowed from about five miles, S. W. of Loughrea 
(L.) towards the 8. W., and so off the present coast of Clare, senfing a 
branch (as we shall see presently), across the Shannon, towards Sie 
south. 

A little eastward of Loughrea, Mr. Kinahan^o finds the boulder- 
day in ridges, which have a general east-and-west bearing. (There is, 
however, a curious local change near Lambert Lodge.) In the same 
vicinity the sandstone drift has moved eastwards on to the limestone ; 
some of the sandstone blocks have gone eastward ** for miles." 

As we approach Roscrea (R.), the ridges, rock-scorings, and drift- 
movement eGl have a gener^ direction of !N". W. and S. E., as Mr. 
Wynne** declares. The drift-carriage was from the former towards the 
latter point, as is shown by the facts, that the blocks of a pectdiar 
Silurian conglomerate on Knockshigowna Hill have only gone S. E., 
and that the limestone drift has been carried south-eastwards into the 
mountain glens near Roscrea opening towards the K W., and also** on 
to the Silurian ground near Moneygall. I myself found some instances 
of scored sandstone on the hill just 8. "W. of Roscrea, which showed 
that the grinding agent had moved from the north-westward. Farther 
on, the summit of the Devil's Bit, near Templemore, was found by Mr, 
Wynne to be scored from north-by-west to south-by- east.** 

We meet with a slight difficulty here. The Hnes on the map in 
Clare, South Galway, and North Tipperary, if we regard only their 
strike, would seem to form one connected curve, running either fix)m 
Dromore, by Gort, Loughrea, and Portumna, to Roscrea and beyond it, 
or the reverse way. But it cannot be really a single curve ; for then 
the drift movement in Clare and that in the neighbourhood of Roscrea 
would give incompatible testimony as to the direction in which the 
stream flowed along it. The seeming continuity must be, therefore, 
only delusive ; and the streams must have moved each way, whether 
contemporaneously or not, from the neighbourhood of Loughrea, where 
an interval occurs ; the scale of the map is too small to show this 
interval Those streams were flowing along the flanks of the Slieve 
Aughta group (south of L.), though in opposite directions ; and this. 
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no doubt, is the reason why, near Loughrea, their tracks look so much 
as if they were in continuation with each other. 

The east and west striations near Boss, and also near Eilcredane 
Point, on the north side of the Shannon's mouth, were seen by Mr. 
Foot.^* 

In Limerick, near Pallaskeniy, the unshaded maps give manifest 
tokens of parallel ridging running north-by- west, and south-by-east, 
which is, moreover, described by Mr. Kinahan.*' In connexion with 
this we must note that on the opposite side of the Shannon, partly de- 
scribed by the same observer.*' On Knockfeema Hill, near Ballingarry, 
striations were found by Messrs. Kinahan and O'Kelly, north and south ;*' 
near FaUasgrean, by Mr. O'Kelly, also north and south ;*^ and near 
Cappamore, by Mr. Wynne, N. W. and S. E.*' Near Charleville, in 
North Cork, Mr. Wynne reports a drift carriage from north to south.** 
Near MiUtown Castle, about three miles S. W. of Charleville, he found 
some vertical Coal-Measure beds whose upper edges have been bent 
over towards the south ; to these we have already referred.** 

Here, then, seems to be sufficient evidence that (as above remarked) 
the great stream in Clare, which flowed towards the S. W., sent off a 
branch at about ten miles S. E. ofEnnis, across the Shannon, into 
Limerick and North Cork, by Pallaskenry, Ballingarry, and Charle- 
ville. 

We pass now to Kerry, and West Cork. The extensively and 
magnificently exhibited glaciation of that district deserves to be tho- 
roughly worked out, and to have a monograph to itself. It is possible 
that the now- visible ice work there is somewhat later in date than that of 
the central plain of Ireland. But it would be assuming quite too much 
to exclude it from our subject ; we shall, therefore, notice some lead- 
ing particulars respecting it. The obtrusive signs of nimierous distinct 
local glaciers contained in the mountain glens and corries are clearly 
outside of bur subject; they could not have been produced (generally 
speaking, at least), until after the cessation of the operations which we 
are now considering ; we must, therefore, pass by the evidence even of 
the ** noble " glaciers (to use Professor Tyndall's word respecting them**) 
which have descended from the Eeeks near Killamey. 

At Kenmare we find ourselves in the track of a great stream which 
has flowed from above that town, probably from the neighbourhood of 
Kilgarvan, down the whole length of the valley estuary called Kenmare 
Biver, a distance of more than thirty miles. It has left, on both sides 
of the estuary, extensive traces of its passage, in rock-rounding and 
scoring, which have been observed by many persons, including myself. 
(It was the work of this stream on the rocks at Darrynane Bay which 
excited the admiration of Sir R. Murchison and M. De VemeuH,") 
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Bat on going from Kenmare, up this same yallej along the course of 
the Eoughty Eiver to a litUe above Eilgarvan, we begin to suspect, 
what soon proves to be certainly the case, that the stream has there 
flowed up the valley to where it turns near Morley's Bridge, and then 
by the valley of the Loo Biver, down Glenflesk, towards Headford. The 
evidence for this is unquestionable ; it is, I confess, the reverse of what 
I had expected to And. The glaciation is very striking in many parts 
of the course now indicated, especially about the junction of the Loo 
and Clydagh valleys with Glenflesk. The stream which moved down 
Kenmare Biver received a tributary from the Sneem basin, of which we 
have ample proof in the rounded and scored rocks near Sneem, and 
northward of it. But some, at least, of the ice of that basin came 
across the mountain ridge at its head from the upper part of Glencar. 
The evidence for this is unmistakeable. Bock-scoring was found by 
Mr. Wynne^, above the hollow containing Lough Coomanassig. That 
little lough is 1500 feet above the sea ; it is contained in a rock basin, the 
lower side or lip of which is greatly rounded away. It is very probable 
that that rock basin was scooped by a small local glacier which formed 
the moraine mass which dams in the Eagle's Lough, 500 feet below. 
But the glaciation which can be traced to a considerable height above 
Lough Coomanassig cannot have been the work of that local glacier ; it 
must have been wrought by ice which came from the north into the 
hollow containing the lough. This becomes very evident on proceed- 
ing eastwards to the saddle (over Lough Coomnacronia) which connects 
the summit, 2085 feet, with the top of Goomeenthna Mountain, 2186 
feet. This saddle, or col, is slightly more than 1900 feet above the 
sea ; it runs nearly east and west, and the rocks thereupon have been 
ground and scored from north to south, showing clearly that the ice 
has moved from the upper part of Glencar, southward over the bound- 
ing mountain ridge into the Sneem basin. That part of the ridge which 
connects Goomeenthna Mountain^ with Beoun is greatly glaciated, 
doubtless in a transverse direction, but I had not an opportunity of 
walking along it. We cannot, however, conclude that the promontory 
between Dingle Bay and Kenmare River was once glaciated from north 
to south, because we And its backbone to be so ; for in the lower part 
of Glencar we have clear evidence, some of which has been described 
by Mr. "Wynne," that the ice was there moving down that wide but 
well-defined basin, towards the north, past the western group of Macgilli- 
cuddy's Reeks. The axes or areas of dispersion in a largely-developed 
district ice-system will not necessarily coincide with lines, &c. of water- 
shed. Still the fact that the above-mentioned saddle, 1900 feet high, 
has been swept transversely from north to south seems to be not with- 
out significance, when taken in connexion with what follows. 

Messrs. Jukes" and Da Noyer*'' mention the fact, that over all the 
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counizy between the neighbourhood of Kenmare and the south coast of 
Cork there are traces of a general glacial movement from about N. N. W. 
to S. S. E., besides the marks of the local glaciers in the promontory 
separating Kenmare River and Bantry Bay. I have had opportunity 
of observing this myself. In the vicinity of Tullagha !N"ational School, 
which is 3^ miles S. E. of Kenmare, at an elevation of about 200 feet, 
and thence along the valley which carries the road to Glengariff, we find 
scorings in several places, which unquestionably run up the valley. 
The striations run up the steep rocks near the north end of the tunnel, 
and across the col, 1100 feet, and then, as may be seen in many places, 
down Glengariff to the shore of the bay, and, as I am informed, into 
the very water in some places. The scoring agent has, therefore, 
ascended at least 900 feet in 3| miles, and descended more than 1 100 feet 
in 3 miles horizontal. The ice has crossed the saddle (about 1480 feet 
high) traversed by the Priest's Leap road ; as is evident from the ground 
rock thereabouts. The well-glaciated rocks near the road, three-quar- 
ters of a mile northward of the saddle, and 500 feet below it, have been 
scored from below upwards. In many places, along the high east and 
west ridge connecting this saddle and that pierced by the tunnel, stria- 
tions are well shown running across from north by west ; e, g, on the 
summit of Barrabwee, 1519 feet, on that of Esk, 1273 feet, and all 
about the top of the eminence next to the tunnel on the east, 1393 feet. 
The last-mentioned spot affords as striking an example of glaciation as 
I have ever seen. Its traces in many places between Glengariff and 
Bantry show that the ice flow moved on across the head of Bantry Bay. 
It forced a branch wp Snave Creek (the most north-easterly point of 
Bantry Bay), towards N. E. by E., the deflection being doubtless quite 
locaL Some Carboniferous Slate, three-quarters of a mile north of 
Bantry, and a little south of Dunnamark Bridge, is strongly ground 
from west to east, against the general slope of the ground. Between 
Bantry and Carrickboy the glacial lines, less frequently visible, seem 
to have a general tendency towards S. S. E. The promontory terminat- 
ing in Mizen Head is wonderfully ice-ground from side to side. At the 
root of the promontory the general run of the striations is towards 
8. S. E. ; about the middle towards S. ; and near the end, about Goleen 
and Barley Cove, towards S. S. W. Its marks show that the scoring 
agent has moved up-hiU on one side of the Mount Gabriel ridge, and 
down-hill on the other ; we are not left to conclude this from the scor- 
ings across the crest of the ridge. The most elevated striations that I 
found on Mount Gabriel — and ths%e have been very well preserved — 
are at the height of fuUy 1200 feet; and we cannot doubt the correct- 
ness of Mr. Du Noyer's suspicion that the summit of that hill, 1339 feet, 
has been glaciated. The ice work on Knockaphuca, 782 feet, a little 
beyond the middle of the promontory, is very striking, and well- de- 
serves description ; the scorings on the summit run from north by east. 
We have passed by the long, high, and narrow promontory which ter- 
minates in Muntervary, or Sheep's Head ; unfortunately I was unsuc- 
cessful in my attempt to get to it across Dunmanus Bay; but, to 
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judge by its appearance through a glass from the opposite side of the 
bay, it has been well glaciated ; and, to conclude from the facts now 
described, the direction of the glaciation must have been transTerse 
to the axis of the promontory. All about Dunmanway, county of 
Cork, the glacial markings were seen by Mr. Du Noyer* to run from 
KN.W.toS. S.E. 

The glaciation in the Dingle promontory (described partly by Mr. J. 
Ball in our *' Journal," vol. iv., p. 151, and by Mr. Du Noyer, in the Ex- 
planations for that district) is very interesting and very well displayed ; 
but most of that which I had the opportunity of observing seems to be of 
more local character, though some of it evidently takes rank with that 
just described ; e, g, the great glacier which apparently Med and flowed 
out of the Brandon Bay valley, before the existence of the numerous 
distinct corrie glaciers which slid down into that valley, and have left 
their terminal moraines behind them. 

In Waterford, on the east of the Commeragh Mountains, Mr.DuiN'oyer 
found the 'general direction of the striations to be the same as in Cork, 
viz., from K^. N. W. Those mountains had their local glaciation, as he 
has recorded, but the striations now mentioned cannot belong thereto. 
The limestone drift found by him on Old Bed Sandstone, S. and S. W* 
of Clonmel, and on Silurian ground nearRathgormuck, has moved in a 
direction corresponding with that of the striations. The scorings north- 
ward of Portlaw run about north and south. '^ 

The scorings observed by Mr. "Westropp on Yellow Sandstone, near 
Kiltorcan, about fifteen miles south of Kilkenny, correspond with those 
in^Waterford and Carlow ; their direction being N. N. "W. and S. S. E. 

It thus appears that there is, everywhere, a very strongly marked 
agreement, as to direction, between the drift-movement, the rock- 
striations, and the parallel boulder- clay ridges, wherever these last have 
been developed. 

Independently transported materials. — But there are extensively 
transported rock materials, the direction of whose movement has no re- 
lation to the lines on the map. It is necessary to mention these now, 
although they do not belong to our subject, in order to show the dis- 
tinction between them and the drifted matter with which we are con- 
cerned, and also for another reason which will appear presently. 

The dispersion of the boulders of the easily-recognised granite on 
the north side of Galway Bay, described by Mr. Jukes,*^ and in the Expla- 
nations of many of the sheets of the G-eological Survey Maps, is a pro- 
minent instance of transportation in many diflferent directions from the 
same origin. Of the large boulders and small fragments of that material 
found by Mr. O'KeUy,®* near Mountrath, Queen's County, 70 miles east 
by south of the granite district, some may possibly have been carried 

« Ex. Sheet 193, p. 18. « Ex. Sheet 167, &c., pp. 16, 80. 

60 »* Manual of Geology," p. 678. 

61 Ex. Sheet 127, p. 26. I myself found in the esker at Maryborough, about ten 
miles farther on, a piece of granite from the same source. 
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thither in a curve corresponding with the lines on the map, borne by 
the agent that produced the ridges and striatioDs — this, however, seems 
very improbable. But a great number have been carried over all the 
country lying not only east but south of the granite, as fSor as Mallow, in 
Cork, a distance of about 100 miles in a straight line ; and it has lately 
been ascertained that they have gone considerably farther in the same 
direction. They occur on the limestone Islands of Arran, outside Gal- 
way Bay.®* Now, to instance those in East Limerick,*' — ^if these have 
travelled thither by a tolerably direct route, they have crossed, at about 
right angles, the very well marked lines in Clare. But their course, 
whether straight or tortuous, can have no possible connexion with the 
lines on the map. The same seems to be true of nearly all these far- 
transported blocks. But, on examination, we find in this no cause of 
perplexity. Such blocks, as Mr. Jukes states, and as Mr. 0' Kelly, and 
also Mr. Kinahan, have separately informed me, are chiefly on the 
surface, and not buried in the drift. They are sometimes found in 
places where the boulder clay is of very local character, and ^o where 
there is little or none of it. They have even been found by Messrs. 
Foot and Kinahan," of large size, lying on the sides of eskers, which 
are imquestionably later than that formation.** Mr. Birmingham** ob- 
served that the large blocks of granite about the south side of GalwayBay, 
which he saw had moved across the course taken by the limestone drift, 
and so across the direction of the rock striations, always rested on the 
surface of the drift. It is plain, then, that the transportation of these 
boulders is outside of our subject They must have been dropped by 
floating ice during the submergence of the country beneath the sea, 
when file stratified drift and eskers were formed, and after the time of 
the production of the drumlins and the rock striations. 

There must be many other instances, in Ireland, of similar disper- 
sion ; but, in order that such should be conspicuous and unquestionable, 
it is, of course, necessary that the material be peculiar, readily distin- 
gui£^able, and derived from a single and somewhat limited, but not too 
limited area. Therefore the only other remarkable instance that we as 
yet know of is that of the hardened chalk and chalk fiints, with some- 
times pieces of mulatto stone, from the greensand, all belonging to 
Antrim and its neighbourhood. There are numbers of chalk flints on 
the shore at Ballyhillian, near Malin Head, Innishowen. They occur, 
as Mr. Jukes states,*^ all along the eastern and southern coast of Ireland, 
at least as far as Ballycotton Bay, Cork. Near Dublin they are to be 
found on the Three Eock Mountain, at the height of at least 1200 feet, 
in water-arranged gravel. These Aiitrim materials have been found at 

«2 Murray's " Handbook for Ireland," p. 178. 
* Ex. Sheet 144, p. 84. «* Ex. Sheet 116, &c., p, 84. 

^ Large blocks of Wicklow granite may be seen lying on an esker three miles south- 
west of Baltinglass, which is on the west side of the Wicklow Mountains. 
M "Journal of the Geological Society of Dublin," vol. viii., p. 80. 
•7 " Manual of Geology," p. 676. 
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Nenagh and Clonmel, by Messrs. Oldham* and Du 'Nojer ;^ in the Isle 
of Man, by Mr. Gumming;^® in North Wales, by Messrs. Trimmer'^' and 
Trevelyan, at elevations of 1000 feet, along with Irish calp, and pro- 
bably-Irish granite. The flints and hard chalk found near Bridgenorth, 
in Shropshire, by Mr. Maw,'^ seem to have had the same origin; to 
which we might perhaps add the flints and chalk found near Warwick 
by Mr. Brodie.'^ The transportation of rock material in the N. E. de- 
scribed by Mr. Bryce, as above mentioned, evidently belongs, in part, 
to this section. 

Of course, we are not to suppose that such transported materials, 
carried as they must have been by floating ice, moved away from their 
respective origins, in so many dijfferent directions, necessarily along 
straight lines. They doubtless often drifted about to and fro, under 
the influence of tides and winds, for some time before they were dropped 
from their ice rafts.'''* 

Depth of the grinding agent — ^We must wait for fuller evidence be- 
fore we can speak positively as to the greatest height at which the 
marks of the general glaciation can be found in Ireland; and even 
when this shall have been determined, it will not necessarily enable us 
to fix the limit of the depth of the ice. 

The most elevated spot that we know of, at present, where the 
actual glaciated rock surface still survives, is the summit of Ben Gowar, 
one of the Twelve Bins, in Connemara, which is 2184 feet above the 
sea. Mr. Kinahan has found the rocks there well rounded and smoothed, 
though the striations have not been preserved. Mr. Campbell had pre- 
viously noticed that Shannaunnafeolagh, 2012 feet, which forms the 
south-easterly end of the Maum Mountains, Connemara, is ice-ground 
on its summit. I am enabled to confirm this from my own experience. 
The rocks on the summit are well worn (and very strikingly so lower 
down), and three instances of surviving striation were found by myself 
and companion on the rounded and polished vein-quartz at the very 
top ; the mean direction being about S. W. by W. to N. E. by E., or the 
other way. Mr. Du Noyer was struck by the rounding of the moun- 
tains at Killamey up to 2600 and 2800 feet nearly.^* To this we may 

68 "Journal of the Geological Society of Dublin," toI. iii., p. 66. 

«9Ibid., volvii., p. 114. 

TO *• British Association Report," 1846, Sections, p. 61. 

11 "Journal of the Geological Society of Dublin," vol. i, pp. 269, 291. 

72 "Quarterly Journal of the Geological Society of London," 1864, p. 134. 

7' "British Association Report," 1865, Sections, p. 49. 

7* Sir R. Griffith (**) and General Portlock (*) long ago detected the complete want 
• of connexion between far-travelled surface blocks and the deposits, whether boulder clay 
oresker drift, on which they rest The circumstances of the dispersion of the Galway gra- 
nite boulders are precisely similar to those of the rapahivi blocks of the Government of 
Viborg, for instance, as described by Durocher ("Comptes Rendus," vol. xiv., 1842, 
p. 93). These have been carried, as he believed, by floating ice in widely diverse di- 
rections, sometimes at right angles to that of the great drift translation and the rock 
striations, which he believed to be the effects of a different and previous operation. 

76 Ex. Sheet 184, p. 35. 
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add that near Sneem, Kerry, the nearly naked tops of some of the hills, 
about 2200 feet in height, have evidently been rounded away by the 
same agent which has so extensively ground and scored the rocks a 
little way lower down, and on the level ground below. The striations 
found by Mr. Wynne,** running across the top of the Devil's Bit, near 
Templemore, are 1583 feet above the sea. Kear Dublin the grinding 
agent was at least 1000 feet deep; but if it flowed at one time in a 
steady stream across the long range of the Dublin, "Wicklow, and Wex- 
ford Mountains, as several considerations seem to render very probable, 
it must have risen then to the height of more than 2100 feet'* 

^capitulation as to the directions in tohich the streams have flowed 
along the lines. — It will be convenient to review concisely our conclu- 
sions respecting the movements of the streams in the west-central dis- 
trict, adding some corroborative considerations, before proceeding to the 
next section. Since the three kinds of phenomena belong decidedly to 
each other, as effects of a common cause, we may use their joint or sepa- 
rate evidence, as we have opportunity. As before observed, it frequently 
happens that the instances of rock-striation, while showing the line of 
motion, do not of themselves indicate clearly which way the ice moved 
along that line. 

The evidently continuous stream which reached from near Carrick- 
on-Shannon (C.) to beyond Dublin is proved, by the drift-movement 
near Carrick, and the drift-movement and rock-grinding near Dublin, 
to have flowed from the former towards the latter place. 

The evidently continuous curving flow between Carrick- on- Shannon 
and Killala Bay moved from the former to the latter ; for the following 
reasons : — There has been a constant drift carriage all the way along 
the curve, first southward by Carrick, and then north-westward towards 
the north of Sligo and Killala Bay. The drumlins S. W. of Carrick are 
blunt at their N. E. ends ; those ends, then point up stream. And, 
lastly, the scorings at Moygara indicated by an arroio on the map are from 
E. S. E. to W. W. W. Besides all this, the connexion between this 
stream and the last is such that, if we knew of either that it was coming 
down from the neighbourhood of Lough Allen, we could conclude that 
the other was doing the same. 

An evidently continuous stream- track connects the south end of Lough 
Mask (M.) with Killala Bay. The rock grinding and the drift carriage 
separately prove, in the clearest manner, that the motion was from the 
former towards the latter place. So, then, of these two last-mentioned 
streams, each gives independent evidence that it was flowing towards 
Killala Bay. But, besides this, the connexion between them is such 
that, if we knew of either one only that it was flowing towards that 
place, we could conclude for certain that the other was so likewise. 

76 There are two blocks of granite on the Great Sugar Loaf, near Bray (Cambrian 
quartz rock), at the height of 1480 feet above the sea ; and there are several others at 
1300 feet ; and near the summit of the Two Rock Mountain (granite) pieces of limestone, 
greenstone, and white sandstone can be found at the height of about 1760 feet. All 
these, however, may have been carried by floating ice. 

JOUEN. E. G. 8. I.r— VOL. I. 2 H 
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From the neighbourhood of Loughrea (L.), in South Galway, a stream 
has flowed eastward and then south-eastward to Eoscrea, and beyond it, 
as appears by the drift carriage and the rock grinding. Another stream 
has moved, whether contemporaneously or not, from the same neigh- 
bourhood of Loughrea south-westward into Clare, and onwards off the 
present coast The direction of the movement along this stream- track 
is shown by the transportation of the boulder drift. 

The compositton of the streams, — glacier ice. — The streams whose 
nature we have to consider, belonged to two divisions. Those belong- 
ing to the general glaciation evidently formed a connected (though not 
single) system ; they must have been, therefore, all of the same nature, 
whatever that was. But we could not assume that those which belonged 
to the separate radiating district systems were necessarily of the same 
nature as the others. It will, therefore, be necessary to examine both. 
We have now to seek for some agent which is capable of doing all that 
is required. One that can score rocks, for instance, will not avail us, 
unless it can also form parallel drumlras, and flow as the streams have 
flowed ; and so on. 

The various agencies which have been suggested as having caused 
the phenomena in question are the following : — 

1. Violent and transient debacles of water, consisting, as some have 
supposed, of waves of translation, 

2. Pleating ice of different kinds (bergs and floes) carried by ordi- 
nary ocean currents, during the submergence of the country. 

3. " Mud-glaciers,*^ slipping off the land as it rose out of the sea. 

4. Glacier-ice, moving, under different conditions, over the country. 
Some of the other theories have sometimes been supplemented by 

No. 2. 

Of these, No. 1 is now so generally given up by geologists that it 
need not detain us long. Rushing water carrying along detritus is not 
a vera causa a£ parallel rock striation. This is notoriously the case as 
respects rivers, sea- waves, and tidal currents; and Mr. Jamieson'^ 
has satisfactorily proved it to be so for such debacles as that caused by 
the bursting of the Crinan Canal reservoirs. Besides, it seems quite im- 
possible that the curves in the west-central part of Ireland can be the 
tracks of debacle rushes of water, even supposing these capable of 
parallel rock- striation. The parallel drumlins, having always the same 
direction as the striations near them, are, as we have seen, unquestion- 
ably connected therewith as effects of some common cause ; therefore, 
since the striations have not been produced by the force of mere water 
(urging stones along), those ridges have neither been piled up, nor 
carv^ed by denudation out of pre-existing deposits, by water action. 
Some, however, of the irregular mounds and ridges of boulder clay, 
which occur in certain places, may have been so carved, to some extent 
at least. 

'7 " Quarterly Journal of the Geological Society of London," 1862, p. 164. 
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No. 2 is a far more probable theoiy. It is nearly certain that float- 
ing ice was moving about during the submergence ; and it must often 
have scraped and otherwise abused the rocks when grounding on them. 
But that it was generally incapable of producing such striated surfaces 
as we have to accoimt for seems clear, for reasons which have been al- 
ready adyanced by various writers, and which we shall not now repeat. 
We may, however, observe that the glacialists who account for the 
steady parallel rock-scorings by floating ice constitute two mutually 
destructive parties. The flrst have recourse to small icebergs and 
floes swimming in shallow water ; because they are impressed with 
the evident truth that large ones could not sufficiently get at the sur- 
face of the ground, owing to the inequalities of it. The others choose 
very large icebergs, perhaps "150 miles wide, and 3000 feet deep;" 
because they are justly convinced that small ones grounding on the 
rocks, and then swinging roimd and moved up and down by tides, could 
not produce such striation as we are considering.'^® 

There are cases in which it is evident, either from the position or 
the character of the rock-grinding, that floating ice could not have been 
the agent by which the general glaciation was effected. The scorings 
often occur in places which could not have been got at by a floating 
mass moving in the direction of those scorings. The down- hill stria- 
tions on the lee side of Howth, one- fourth of a mile S. W. of Casana 
Eock, and on the lee side of Killiney Hill, near Mount Eagle House, 
on the opposite side of the road (a well- displayed instance, in which 
the scorings are oblique to the steep fall of the ground), and the stria- 
tions, not down-hill, but just under the lee of a prominent ridge on 
Bray Head, near Ballynamuddagh farmhouse, and running nearly at 
right angles from that ridge, all of which belong to the general system, 
are situated in the way described.^ (So likewise were those exposed 
below the embankment in the formation of the Yartry Valley Keservoir. 
These were right at the bottom of the shallow valley, and running 
across it ; they may possibly, however, have belonged to the local gla- 
ciation of the Wicklow Mountains.) !N"ow, the connexion of the pheno- 
mena from Dublin to Loughs Mask and Conn is such that, whatever we 
can prove or disprove, at any one place in the stretch of country now 
.—^ — 1^ 

78 A most important contribution to the controversy on the present point is contained 
in a paper which has been published just in time to be referred to in a note. Mr. Jamie- 
son, in his communication to the Geological Society of London ("Journal," 1866) on 
the Drift of Caithness, gives cogent reasons for believing that the parallel rock-scoring 
from N. W. to S. E., across the northern extremity of Scotland (already described by 
Mr. Chambers), has been wrought by sea-borne ice. The drift there looks just like true 
boulder-clay ; but it contains marine shells, even in its lowest parts, showing that it was 
accumulated under marine conditions. The stones therein often exhibit striations pa- 
rallel to those on the living rock. The rock-striation, therefore, seems to have been 
produced by the agent which formed the drift. The fact that the scorings run in upon 
the land, from N. W., that is from seaward, seems to Mr. Jamieson to be itself a proof 
that theggrinding agent was not glacier-ice. Mr. Chambers, however, did not regard 
this fact as necessitating this conclusion (" Edinb. N. Phil Joum.,*' vol. liv., 1853). 
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indicated, respecting the nature of the streams which have caused those 
phenomena, must hold good for the whole ; yet there is no harm in 
looking for confirmation in other parts of it. Near the lower end of 
Lough Mask, then, and westward of Cong, striations are visible in a 
ditch by the roadside, which point both ways to ground higher than 
their own locality, and which, therefore, could not have been produced 
by floating ice. It is, moreover, very difficult to conceive that the 
magnificently rounded and scored roches moutonnhs, two miles east of 
Westport, for instance, could have been the work of such apparatus. 
Besides, it seems quite impossible that streams moving as those have 
done in the west-central region could have been sea currents. 

There is a striking case which proves that the rock-scoring stream 
from East Deny to South Down could not have consisted of water 
bearing floating ice. Close beside the schoolhouse at Tyrone's Ditches, 
in Armagh, and two miles S. W. of Poyntzpass, in the very bottom of 
a well-marked valley, there is a small quarry in Silurian grit, the rock 
exhibiting striations which are inclined at an angle of about 60° to the 
direction of that part of the valley. The continuoiM up-stream side of 
the valley is, as shown by the Ordnance Survey elevations, at least 130 
feet above the scored rock (some of it more), at the distance of just half 
a mile horizontal. The scoring agent has, therefore, unquestionably 
descended 130 feet in that horizontal distance in order to reach that 
rock. Having passed the rock, it had to ascend again considerably to 
get out of the valley, but how much it is less easy to determine. In 
the same valley, in four places for the distance of about half a mile, 
along the Newry and Armagh railway, striations occur, speaking to the 
same effect as the others, though not so emphatically, as the railway 
runs along the side, and not in the bottom of the valley. It is abso- 
lutely certain that none of the striations belong to any local glacia- 
tion. 

Moreover, it is very difficult to conceive by what operation floating 
ice could have made the drumlins. It is rather to be supposed that it 
would try to rake down and spread about the materials of already- 
existing drumlins, whenever it had the chance, even thongh working 
in the direction of their axes. 

We may now remark that, since floating ice-masses have been 
carried about (very probably to and fro) in so many different directions, 
as we must conclude from the dispersion of the far- travelled surface 
boulders of Galway granite, and of the Antrim chalk flints, &c., if float- 
ing ice could striate the rocks to any extent in the manner we now 
have in view, those masses should have left a hopelessly unintelligible 
maze of crossing striations such as we do not find ; although, as we 
have said, cross striations do occur. 

Now with respect to the district system of Donegal. The gla- 
ciation near Malin may possibly not belong strictly to the same state of 
things as that just now mentioned ; but it cannot have been, any more 
than the other, the work of floating ice. On the shore, close below the 
bridge at Malin, is a very fine roche mouionnee of greenstone. There is 
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an equally striking glaciated rock of qnartzite, also on the shore, about 
three-quarters of a mile south of Malin. The smoothed and striated sur- 
face is, in both cases, in excellent preserration, apparently because the 
rocks have been comparatively lately stripped of drift by the action of 
the sea, whilst their sheltered positions have prevented the waves from 
destroying the ground surface. In the latter case, the grinding agent, 
in coming obliquely against the vertical face of a little promontery of 
the rock, has undercut it, at the same time scooping out at the base of 
the little cliff a miniature rock-basin, containing a lake about a foot 
long. The channel, which is undercut on the front of the promontory, 
is continued thus a little way along the side thereof, when it ceases to 
be undercut, and becomes a wide cylindrical hollow or trough, the sur- 
face of the whole being beautifully smoothed and striated. These rocks 
both show that the grinding agent came from about E. S. E., and that it 
must have had a very steady and a very long-continued motion, such as 
no iceberg could possibly have, unless it were of enormous dimensions. 
But then, no such great iceberg could have got at those rocks to grind 
them as they have been ground, without crossing the ridge of hills to 
the S. E., and then descending te the present sea level, which it could 
not do. 

Now with respfect to the district system of Kerry and "West Cork. 
The three streams which have gone in three different directions, from 
the neighbourhood of Kenmare — one down the Kenmare valley, another 
up it, and another across the mountain ridge which separates that val- 
ley from Glengariff — could not possibly have been sea currents, whether 
with or without floating ice. The glaciation about Darrynane Bay haw 
not been wrought by floating ice. Among other particulars, the stream 
of which it is the work (one of the three just mentioned), came down 
the fiord called Kenmare River, and, below Darrynane Bay, overflowed 
across the col traversed by the road inside the summit, 1017 feet, and 
moved, as its marks show, down a steep descent into Ballinskelligs Bay, 
which floating ice could not do. Another of those streams has flowed 
across several transverse hill ridges, on its way to the south coast of Cork, 
moving up and then down their sides to the sea level — an impossibility 
for floating ice. 

Theory No. 3 was proposed by Mr. Mallet,"^® and has been advocated 
by Professors Sedgwick^° and Haughton^^ and others. It seems to be 
strongest on those sides where No. 2 is weakest It is highly pro- 
bable that a mud-slide, of sufficient magnitude and permanence, might 
grind and score the rocks much as we find them to be ground. It could, 
moreover, adapt itself to the inequalities of the surface of the ground, and 
descend into depressions, as floating ice could not do.^' The mud-glacier 



79 "Journal of the Geological Society of Dublin," vol. v., p. 121. 
*> Before the British Association, in 1845. 

«i ** Journal of the Royal Geological Society of Ireland," vol. i., p. 92. 
82 Still it could not do the latter as well as glacier ice. The friction between different 
couchta of a mud mass is less than that between the lowest one and an ordinary rock 
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and ioe-glacier theories supply the same rock-grijoding iostnunents, 
viz., mud, gravel, and blocks, worked by agents which, in both cases, 
would consist of stiff yet yielding masses, which would flow along in 
tomewhat similar fashions ; it is, therefore, reasonable to imagine that 
the work performed by the respective apparatus would be, in some re- 
spects, similar. But then the questions arise — How deep could a mud 
deposit be without ceasing to be mud in the lower parts ? and again, 
"Would it be possible to have a continuous mud-slide from near Car- 
rick-on-Shannon to beyond Bray Head, a distance of more than 100 
miles ? Whatever answers may be given to these questions, there is 
an insuperable objection to this theory, afforded by the parallel drum- 
lins, which so indubitably belong to the same cause as the rock striations. 
According to the theory, the boulder-clay is what remains of the mud 
glaciers, but the drumlins are boulder-clay ; therefore the drumlins and 
the streams which formed them were composed of one and the same 
material ; which seems impossible. 

Theory Ko. 4 stiU remains ; and glacier-ice is able to produce the 
phenomena for which we seek to account ; and that in every place 
where those phenomena occur. If then all conceivable explanations 
be excluded, in turn, except one, and that one may be true, we are 
forced to conclude for ourselves that it must be so. The parallel drum- 
lins are, then, longitudinal moraines dufond belonging to the iceflows 
that once covered the country. Still it is not easy to explain the mode 
of formation of those ridges. In some cases a mass of rock has acted 
as an impediment to the stream, and so given origin to a ridge of drift ; 
but in many cases, I believe in the great majority, there is no reason 
now apparent why a particular drumlin should stand where it does, and 
not in the vacant interval beside it. This difficulty, however, does not 
press more heavily on the present theory than on any other. The 
same thing often happens with the ridges of sand made by a stream of 
water. As before observed, the drumlins often have a marked uni- 
formity of height in the same neighbourhood ; as may be seen in Mayo, 
and near Ballyshannon, for instance. Brongniart'^ noticed the same 
thing with the above-mentioned Swedish ridges. Very probably this 
is in some way or other connected with the depth, or the consistence, or 
the rate of motion of the ice stream. 

We must not omit, however, to notice a difficulty. Sometimes the 
true boulder-clay (as it seems to be), lying on some particular kind of 
rock, will contain scarcely any fragments of that rock ; almost every one 
of the blocks and stones therein being derived from another, none of 
which is less than two miles off in the up-stream direction. Illustra- 
tions of this may be seen near Stillorgan, county of Dublin, where the 
rock is granite, and the stones limestone ; near Westport (eastward of 



surface ; the reverse is the case with glacier ice. Therefore, a transverse hollow strongly 
enough marked that a mud stream must pass oyer, after having filled it, might have 
its bottom well swept and worn by an ice stream. 
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it), where the rock is limestone, and the stones sandstone ; and on the 
N. E. of Ballyshannon, where the rock is also limestone, and the stones 
gneiss. The same is the case with the great collection of drift which 
covers so much ground between Killamey and Millstreet. This, as 
' Mr. Du Noyer^8 observed, is all composed of sandstone materials from 
the neighbouring mountains, though it lies upon the limestone. Much 
of it is evidently true boulder-clay, containing blocks of large size, often 
magnificently scored on one side, though some of it has been washed 
and stratified by water. Mr. Jukes noticed that the great mounds 
already mentioned, near Bantry,*^ seem to contain none of the purple 
slates and grits of their locality ; the stones in them are composed of 
green slates and grits, with many limestone blocks which must have 
been cstrried from elsewhere (probably from the Kenmare valley) into 
that hydrographical basin. !N"ow, if the boulder-clay be the moraine du 
fond of the universal glacier, it seems very wonderful that it could be, 
in certain cases, swept along sometimes for two miles and more over 
a particular kind of rock, without picking up more fragments of that 
rock. This difficulty presses equally on all the theories now mentioned, 
except that of floating ice. We are reminded of Mr. Geikie's^* conclu- 
sion that the *' upper boulder-clay" to be found in some places is the 
work of floating ice, though the lower has been formed by glacier-ice. 
However, I do not believe that this, though it should be correct, will ex- 
plain the present difficulty as now instanced. 

The mohility of the ice. — Glacier-ice, of the development that we are 
compelled to contemplate, must have had vastly greater mobility than 
might seem possible on first thoughts. This appears from several con- 
siderations, some of which may be particularized. 

If two unequal, but geometrically similar, masses be composed of 
the same plastic material, and if the plasticity be unaffected by greater 
or less pressure, then the two masses will not behave similarly when 
left to the action of their own weights, or of forces similarly applied, and 
proportional to the masses. The parts of the larger will have greater 
capability of relative motion than the homologous parts of the smaller. 
This is a familiar fact, and the reason of it is obvious. Though the 
specific plasticity be the same in both, yet what we may call the vir- 
tual plasticity of the larger, taken as a whole, will be greater than 
that of the smaller in the hi^ ratio of the squares of the initial linear 
dimensions of the masses. Now, in ordinary cases the specific plasti- 
city would not be the same in both ; it would be somewhat diminished 
in the larger mass by the greater pressure ; but it appears that the 
reverse obtains in the case of glacier-ice. 

The experiments of Professor Thomson®* show that the freezing 
point of water is lowered 0°*0075 Centigrade by every additional atmo- 
sphere of pressure. Hence, supposing the law to hold far enough, if the 

83 Ex. Sheet 184, p. 34. 

8* "Scenery and Phys. Geol. of Scotland," pp. 300, 304. 

85 '« Phil. Magazine," vol. xiv., 1857. Tyndall " On Heat," p. 108 (2nd ed ). 
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universal glacier were 3000 feet deep, its lower part must have been at 
least 1° Pahr. nearer, respectively, to its melting point than the upper, 
which was itself partially in a melting condition (since a glacier consists 
essentially of melting ice) ; consequently the lower part must have been 
rendered, by the pressure, greatly more plastic®® than the upper, and 
not more rigid, as might be supposed on first thoughts. 

We may note some other particulars of probably less importance. 
The experiments of Mr, W. Hopkins®"' show that a mass of ice will 
move down a slightly inclined, ronghish slab of stone, more easily when 
loaded with a weight than when without it. Again, the universal 
glacier could not have been as well drained as a modem Swiss one ; 
water must have been sometimes pent up between it and the ground in 
the level districts. Again, it was generally free from resistance cor- 
responding to that which an Alpine glacier experiences from the sides 
of its bed. 

On combining the eflfects of all these circumstances, by multiplica- 
tion, it would appear that the mobility of the flows of the universal 
glacier must have been some hundreds of times greater than that of the 
Mer de Glace, for instance ; and therefore there is no reason to doubt 
the possibility of such flows moving about in the manner indicated on 
the map. 

Mcplanation of the movements of the ice. — It seems almost impossible 
to explain the movements of the various flows on any other supposition 
than that of their consisting of glacier-ice. But on that supposition 
the behaviour of the streams may be accounted for. With respect to 
the present question, two leading facts claim attention. The first is, 
that the ice has been flowing outwards from off the present land on 
every side of Ireland. The second is, that the preponderating direction 
of its movement was from about !N". W. to about S. E. ; one stream has 
flowed from East Deny, not far from the north coast (whether it started 
thence, or not, we do not know), towards the S. S. E., and after a course 
of' sixty miles, at least, has left Ireland at Carlingford and Dundrum 
Bays, having, of course, flowed against the Moume Mountains ; another 
stream has moved from the low ground, a little way above the head of 
Gal way Bay (whether it started thence, or not, is the question), and 
has evidently gone inland, a portion of it going right across to the S. E. 
comer of Ireland ; while, lastly, the land at the head of Clew Bay, on 
the west coast, has been invaded by a stream from without. 

One explanation had occurred to me when permitted to read this 
paper before the Society, which is as follows : — Ireland may have been 



®6 The plasticity of glacier ice is a fact, whatever be the property or process of which 
it is the result, such as '* viscosity" or " crashing and regelation," or both together. The 
present and a following particular in the text may account for some deposits which look 
like boulder drift partially and slightly washed. At Balbriggan there is a deep collec- 
tion of this overlaid by esker drift; at Killiney Bay and also at Castle Espie, above men- 
tioned, a somewhat similar deposit may be seen. 

^ "British Association Report," 1843, Sections, p. 62. 
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at one time invaded from "W. N. "W. by part of the great northern ice- 
cap of the globe lying in that direction, which may have been separated 
into somewhat distinct flows by the mountain barriers of the west. 
(The elevation of those barriers is to be estimated in this case from the 
neighbouring sea bottom,) The flow entering about Sligo Bay would be 
thrown somewhat southward by the hill masses east of that ; the flow 
entering at Galway Bay would be thrown up somewhat northward — 
first, because it would be curving into the wake of the West Galway 
mountains; and, secondly, because it would be still subject to the re- 
sistance of the Slieve Aughta group, on the other side of the bay. 
These two flows would meet in the plain of East Galway, and each, by 
its resistance, divide the other into two, and so produce the curves in 
the west-central region, except that running S. W. from near Loughrea. 
After the great movement on to Ireland from W. N. W. had ceased, the 
ice on the country at the time, as soon as it was free to do so, would 
send streams back again out of most of the western bays, which would 
produce the glaciation now visible in those bays, after having obliterated 
the marks of the former flows from without inwards. 

The phenomena in Clare, however, show but little disposition to 
conform to this arrangement. There is another objection to this expla- 
nation, in that the materials derived from diflerent localities in the 
boulder-clay of the west have not been mixed together to the cixtent we 
might expect if the ice was, at different times, going in different direc- 
tions. There is another objection, and that no trifling one, arising from 
the great depth of the ocean bed lying to our W. N . W. This makes it 
very hard to believe that Ireland can have been swept by glacier-ice 
from that direction. Still it may be worth while to note some circum- 
stances in mitigation of the difficulty. Some have been driven to the 
theory of a Miocene Atiantis, connecting Europe and America, in order 
to account for the relationship between the Miocene Flora of Europe 
and the recent Flora of eastern North America. Even though this re- 
lationship may be otherwise explained, still it is probable, as pointed 
out by Sir Charles Lyell,^ that Greenland, Iceland, and the Hebrides (to 
which we might add North-east Ireland) had communication by dry land 
during the Miocene period. A later connexion seems hinted at by the 
great number of shells which range from the European to the American 
boreal seas; by the fact that the musk ox whose remains have been 
found in England belongs to the same species, Ovibos moschatus^ which 
exists in, and is confined to the American continent ;^ by the fact that 
the remains of several individuals of the Greenland lemming have been 
found in England by Dr.Blackmore;^ and, lastly, by the fact that Green- 
land is steadily sinking at the rate of a few feet per century,'* which 
shows that it was formerly higher than it now is. 



«8 " Elements of Geology" (last ed.), p. 270. 

*9 " Journal of the Geological Society of Dublin," vol. x., p. 173. 

90 Lyell's •' Elements," p. 131. 9' Ibid., p. 46. 
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I was led to believe, at one time, that direct evidence in favour of 
the present explanation was to he found in a certain part of the south- 
west of Ireland ; but on an examination of the place it appears that such 
is not necessarily the case. I believe that, so far, no direct evidence of 
the theory we are now considering has been found in Ireland ; for even 
the phenomena at the head of Clew Bay do not supply this, as we shall 
see presently. 

There is another explanation of the movement of the glacial flows, 
which seems to be a more eligible one, in that it does not involve so 
violent a supposition, it is simpler, and it accounts more readily for all 
the facts. It had not occarred to me at the time when this paper was 
offered to the Society, but I beg leave to submit it now. If the 
western side of Ireland were now to undergo some upheaval, not 
reaching too far northward, the dry land would, of course, as a cour 
comitant result, extend farther out in that direction. If the alteration 
of relative level were sufficient, and if the region were then covered, 
say to the depth of 3000 feet, by a general glgicier formed of the snow 
falling directiy thereupon, it is highly probable that the ice, moving 
about under the influence of gravity, would leave on the present sur- 
face of Ireland the very traces that we flnd. The ice covering would 
constitute, in a certain sense, one whole — ^it would consist of different, 
indeed, but connected parts, which would influence each other by their 
mutual pressure. At its greatest development it would be, to a great 
extent, independent of the higher masses of ground as sources of supply ; 
it would sometimes even chafe at them as impeding barriers ; and the 
longer flows would necessarily be on the eastward side of the present 
area of the island. 

The following are the more noticeable particulars respecting the 
movements of the flows ; and all seem to be readily explicable on the 
present supposition. If the glaciation on the low ground about Galway 
be all contemporaneous, which is certainly the simplest view, then a 
line of dispersion ran along the plain from near Cong, at the southern 
end of Lough Mask (M.) to near Loughrea (L.) passing, at a short dis- 
tance, within the head of Galway Bay.*' According to this, a stream 
started from the neighbourhood of what we now call Galway Bay, but 
which, at the time we are considering, probably occupied a tolerably 
central inland position. Another has started from the hill country 
north of Carrick-on-Shannon, flowing south ; each of these has, by its 
pressure, divided the other into two.*^ There is nothing whatever in 

^ Mr. Kinahan finds that north of Cong the blocks have gone northwards, and south 
of Cong southwards. As this line or axis of dispersion would owe its existence entirely 
to its situation relatively to the mass of the great glacial envelope, and had no ridge to 
determine its exact position, it is conceivable that it may have been somewhat unsteady, 
and may have changed its position a little, as inequalities occurred in the formation or 
waste of the general glacier. This may help to explain some of the complexity of the 
glacial phenomena near the head of Galway Bay. 

»3 The divergence, inwards, of the ridges above the head of Galway Bay was noticed 
by Mr. Birmingham. 
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th.6 fibape of the grouad to account f(»* the divifiion of these streams. 
It is true, indeed, i£at Slieve Baun rises to about 650 feet above the plain, 
at seventeen miles due south of Oarrick ; but it is utterly impossible 
that it could have divided the stream near Carrick. The right branch 
of that stream has turned sharply away from the wide plain before it, 
and flowed directly against, and across, the long, straight range of the 
Ox Mountains in Sligo (XX). The right branch of the great stream 
from near Galway Bay has flowed from the low ground, past the Slieve 
Aughta group (south of L.), and directly against, and over, the range 
of Slieve Bloom, the Devil's Bit, and Keeper Mountains (BK.); and then 
evidently onwards towards tiie Waterford and the Wex&rd Mountains, 
passing out between th^n off ihe S. E. point of Irelaoid* The above- 
mentioned hill country, north ol' Garrick-on- Shannon, extending to 
Sligo and the Loughs Erne, has been a centre of very extensive glacial 
dispersion; but this se^ns to be much more in consequence of its 
position than of its altitude. The great flow which ha£ moved thence 
towards the S. E. could not have belonged to the proper district- 
system of that hill mass ; because it has, at the distance of eighty miles, 
split itself against the northern end of the much higher and more ex- 
tensive mass of the Dublin and Wicklow Mountains, which have sent 
forth no such stream themselves on the west at least, although they 
had, as we know, their local glaciation. The stream which flowed 
from East Deiry to South Down (where it came against the Moume 
Mountains) is accounted for by the present explanation quite as well as 
by the other. The mutual interference of the ice of Scotland and that 
of Ireland would give rise to a flow along the North Channel, and 
parallel to it in East Derry and Down. The striations at the head of 
Luce Bay, and, more clearly still, those near Corsill Point, "Wigton- 
shire,^ seem to be related to the glacial lines parallel to them in 
l^orth-east Ireland, and not to their immediate neighbours, which are 
diverg<sit from the hi^ grounds of their district, and are probably of later 
date. The great flow in Clare towards the S. W., which has apparently 
sent off a branch across the Shannon into North Cork, takes its place 
at once under the present explanation. The general movem^it in South 
Kerry and West Cork towards S. 8. E. is in accordance therewith ; 
so also is the inward stream at the head of Clew Bay. When we con- 
sider that the plain country runs down to the head of that deep or long 
bay, and that the sides of the bay are mountainous, it seems very pro- 
bable that the inward moving stream may have only started from near 
the mouth of the bay, and that, outside, the ice was flowing outwards 
toward the west. 

Some sufficient increase of relative height towards the west or 
W. S. W., with a corresponding extension of the land in that direction, 
is required, if we are to account for the general glaciation of Ireland by 

^ For these see the Glacial Map of Scotland in Mr. Geikie's book on the Scenery 
and Physical Geology of that country. They could not have been brought into our Map 
without reducing the scale too much. 
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the movementR of an Ttniversal ice-covering formed upon her own sur- 
face. 

It is interesting to note the following particnlars in this con- 
nexion. To judge by the Contour Map of Ireland prepared for the 
Land Tenure Commissioners, the mean plane of the central plain and 
its ramifications in Ireland is lower at its western than at its eastern 
margin, by about 200 feet. Now, if that plain be one of marine 
denudation, as it seems most reasonable to suppose, it is also reasonable 
to think that its mean plane was originally about horizontal ; that is 
to say, that the western side of what is now Ireland was then higher, 
as compared with the eastern, than it now is. Again, the western 
coast line is much more indented and irregular than the eastern ; and 
there is no purely orographical reason why this should be so ; because 
the mountains of Ireland are chiefly situated round the borders, and do 
not form a longitudinal backbone nearer to one side than the other, 
with a general slope and counterslope. But the 200-foot line of sound- 
ings off the west coast is similar in character to the eastern shore line. 
It seems to be not without significance that the same change of relative 
level which would bring the mean plane of the central plain into hori- 
zontality would also assimilate the western and eastern coast lines. 

Again, Mr. Kinahan has concluded from quite other considerations, 
connected with the elevations of certain eskers, that the western side of 
Ireland has not risen as much as the eastern from the submergence in 
the glacial sea. This and the particulars just mentioned are, at least, 
in accordance with the notion that the present gentle slope of the mean 
plane towards the west may not have existed originally ; that is to say, 
that the west of Ireland may have been once higher, relatively to the 
east, than it now is. 

Again, Professor King*' has suggested that the now- submerged edge 
of the Irish plateau probably formed the boundary of the land during the 
land-ice period. If this be so, the land extended about 200 miles far- 
ther westward opposite Galway Bay, though not so far elsewhere. * 

Therefore, we have independent reasons for conjecturing that the 
conditions of relative level and extent of land, required to explain the 
General Glaciation of Ireland, may have actually existed. 



XXVIII. — On the Occuhkence op Slickensides in the Tkap Dykes 
OF Aeran Island, Scotland. By BJENBr E. Bolton, Valuation 
Service, Ireland. 

[Read April 11, 1866.] 

INTEODUCTION. 

During a recent visit to the Island of Arran, in Scotland — a locality 
well known to geologists — I devoted a portion of my time to the exa- 

^ " Fraser's Magazine/' Oct. 1863. 
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mination of some of the trap dykes, which are well developed along 
the shores of Lamlash and Brodick Bays, cutting the Old Eed Sand- 
stone in various directions, and exhibiting in themselves a varied crys- 
talline appearance, due I think to the circumstances of solidification, 
rather than to original differences of chemical composition. 

Atmosphere and climate are ever at work in changing the appear- 
ance of these rocks : some were completely worn away, leaving only 
the hardened walls of sandstone behind to mark their original position ; 
others presented on their surfaces large and beautifid crystals of horn- 
blende and felspar. A hand specimen of these in a museum would fail 
to give a correct idetf of the rocks themselves — ^free use of the hammer 
alone in situ is required to remove the hypersthenic crust, and show 
that the mass is but an ordinary syenite which is weathering on the 
surface. 

Some of these syenitic trap dykes contain zeolites ; near the King's 
Cross Point a remarkable instance of such may be observed. At first 
sight the rocks present a mottled appearance, which on closer examina- 
tion is found to be caused by nests of natrolite, varying from the size of 
peas to that of marbles. 

Pitchstone dykes are very common, as at the Corrygills ; sometimes 
the pitchstone forms intervening beds in strata of Old Bed Sandstone, 
where it was injected from some neighbouring dyke. 

Examples of trap passing into clinkstone, pitchstone, pearlstone, 
spherulite, clay stone, &c., are also to be seen. 

When pitchstone occurs as a dyke, it invariably assumes the pris- 
matic stnicture common to other trap dykes whose collateral walls are 
parallel ; but where it has been erupted through strata, and rests super- 
incumbent thereon, its structure becomes concretionary, as at Glen Boss ; 
the vitreous lustre and characteristic conchoidal fracture are, nevertheless, 
common to both. 

SLICKENSrOES. 

The subject of my paper for this evening — namely, Slickensides — 
is one that has interested both mining and physical geologists, owing to 
the apparent connexion of the phenomenon with mineral veins and the 
joints which carry them. 

Various theories respecting the origin of those polished and stri- 
ated appearances which frequently occur on the surfaces of rock 
fissures have been propounded and jdiscussed by eminent and trust- 
worthy geological observers. The points of controversy, however, may 
I think be resolved into two theories — the one assuming that Slicken- 
sides have been produced by motion between rock surfaces, and the other 
maintaining that the striae and polish are the results of crystallization of 
certain minerals on the planes of fracture. Phillips,* De la Beche,f 
Du Noyer, and others are in favour of the former idea. 
I Mr. Du Noyer says — "The formation of Slickenside on any rock sur- 

face is due to the sliding of one rock mass upon the other.'* J 



•♦ Manual of Geology." f " Geological Observer." % " Geologist," 1860. 
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De SauBSurey dose, &c., uphold the crystallization theory. Mr. Close 
contributed an excellent paper on the subject to this Society in May, 
1863. Giving an account of his investigations of the phenomenon in 
the granite of the counties of Dublin and Wicklow, he has used a good 
deal of reasoning to overthrow the movement theory. 

That there should be no controversy in the matter would be desi- 
rable ; it is unavoidable that such should exist, so long as the one term — 
namely, Shckenside — ^is applied to phenomena which only resemble each 
other in their external appearances. 

I believe these external poUshings and striations of rock surfeces 
have resulted from more than one cause ; it is quite true they can be 
produced by friction between rock surfaces during mechanical displace- 
ment, &c. ; and it would probably be equally correct to say that similar 
superficial aspects are due to the crystallization of certain minerals in 
the fissures, which minerals may still remain, or may have been washed 
away, leaving only their casts behind. 

Having assumed the phenomena in question divided, and these phe- 
nomena resulting from different causes, it is my duty to describe each 
of the aforesaid separately. 

First, with regard to the striated and polished appearance, which has 
been set down to mechanical action of rocks on each other. "Now, sur- 
faces of rocks in the bed of a river might become striated by gravel, 
which is constantly driven along before the current ; glacier ice would 
produce the same effect ; but we might perhaps find the striae coarser 
or deeper grooved, also the surfaces polished more or less in proportion 
to the hardness of the rocks : the polish would be produced by ponderous 
masses of ice (being itself free from grit) moving slowly over them, 
sometimes impressing the inequalities, and sometimes causing slight 
abrasion — a process somewhat like that of burnishing, in which the sur- 
face inequalities of metals (gold, silver, iron, copper, &c.), are laid 
smoothly, by pressing over the part to be polished a hard smooth-surfaced 
instrument. 

It is also possible that some joint surfaces may have polished and 
striated each other by friction. Such rocks as have a fine close grain 
take a good polish ; subsequent seismic oscillatioDS, produced by earth- 
quake shocks, may have played an active part. As few geologists will 
deny that earthquakes were numerous previous to the *' Historic Period," 
it is highly probable they were most frequent during elevations of strata 
above the sea level. In fine, almost every fault and fissure exhibiting 
evidence of mechanical displacement must have been attended by a 
shock of greater or less violence. . 

De la Beche* says — " When surfaces are striated by motion, the di- 
rection of the striae are generally parallel to the direction of the move- 
ment." 

The principal characteristics of motion Slickensides are, that the 
polish on the surface is materially the same as the rock which possesses 

* " Geological Observer." 



BOLTON— ON SLICKENSIDES. 245 

it, and that the Btrias are parallel to the direction of displacement, and 
serre to indicate whether snch displacement be horizontal, vertical, or 
obHqne. 

Let ns now consider the Slickenside which may be attribated to 
crystallization : it commonly occurs on joint surfaces, as a striated coat- 
ing, sometimes very thin, and sometimes of considerable thickness ; the 
colour is variable. 

The Rev. Mr. Close, in describing Slickensides in granite, says, " the 
striated surfaces generally consist of black, blackish, or grey quartz." 
He considers the blackness due to schorl permeating the quartz, and 
speaks of those striations which he has observed as usually very straight 
and parallel. 

Mr. W. J. Henwood, F, R. 8.,* says that " Slickensides occur with tin 
ore at Polbreen, at St. Agnes with vitreous silver ore of Wheal Brothers, 
amongst hydrous oxide of iron at Eostromel, and generally in lead mines ; 
they cover the faces of lode waUs, and where copper pyrites abound, 
the striae run in all directions, in a most irregular manner, throughout 
the entire substance of the lodes, which sometimes show no other traces 
of joints : at Wheal Robert they intersect each other in every direction, 
and thus inclose angular, spherical, and most oddly-shaped masses. 
Whether the faces of these divisional lines be coated with earthy or 
metallic substances, they are always marked with striae ; but, although 
these may be abundant on either side of the lode, yet the directions of 
the striae seldom or never correspond; neither are they ever parallel for 
more than a few inches, but are generally divergent. In these lines 
breaks of continuity are common, and frequently those which for some 
distance are nearly straight become curved or irregular; again, the faces 
on which these markings appear are never plane surfaces, but always 
have protuberances, lumps, pits, and hoUows, and, whether they project 
or are depressed, are alike marked and polished with as much conti- 
nuity as the rest." 

De Saussure,t in speaking of the Roc Poli, attributes the Slicken- 
side coating (which according to him is composed of quartz and some 
dark mineral) to crystallization. 

We should endeavour to account for the presence of those mineral 
coatings on joint surfaces. They were evidently deposited subsequent 
to the joints themselves. Now, joints and their cleavage planes are 
exposed to infiltration of liquids. It is very common to find in joints 
and between the cleavage planes of rocks a variety of minerals ,* the 
interstices are sometimes lined or filled by layers of quartz, carbo- 
nate of lime, sulphate of baryta, or oxides of manganese or iron. These 
have evidently been deposited from water, which is seldom pure, owing 
to its solvent property while percolating rocks containing soluble matter. 
Nearly similar results ensue, whether the water be cold or hot — whe- 



* " Cornwall Geological Society*s Transactions," vol. v., pp. 181, 182. 
t " Voyagea dans lea Alpes." 
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ther it issue from below upwards, or jfrom above downwards. The 
geysers of Iceland have a temperature of 1 80° Fahr. ; they issue from 
below, and deposit silica. Thermal springs are common on the Conti- 
nent of Europe, in America, and in other countries ; those of Washita* 
deposit a copious sediment, composed of silica, lime, and iron. The cal- 
careous deposits, or "travertines," are deposited from hot water, as at 
San Philippe Baths (1 22° Fahr.), or from cold water, as at the Apennine 
Springs-! 

I have procured some specimens of trap with Slickenside surfaces 
from a dyke which intersects the Old Eed Sandstone, close to the town 
of Lamlash ; the rock is easily cleaved up into blocks, varying in size, 
having a quadrangular form, due to sets of joints running nearly at right 
angles to each other. In some cases the prisms are of more rhombic 
forms, owing to flexures in the dyke, and the boundary walls not being 
parallel throughout On almost every polished and striated surface coat- 
ing I observed a thin layer of carbonate of lime , I also found thicker 
veins, and nests of same crystallized in larger fissures, the crystals having 
many forms. Striated structure is most common, and occasionally the striae 
cross each other at nearly right angles. Yeins in Carboniferous Lime- 
stone often present the same structure, which is {according to BuNoyer) 
frequently accompanied with a black carbonaceous-looking glaze. The 
fact of finding carbonate of lime having a striated structure accompa- 
nied with a black Slickenside coating on rocks of a widely diflferent 
character, suggests the idea that a relation may have existed between 
this Slickenside and the carbonate of lime, and that both were probably 
formed contemporaneously. On detaching these Slickenside coatings 
from the blocks, no striated structure is to be observed on the rocks 
themselves. The striae have evidently been produced by the crystalline 
structure of the minerals which are found in the veins. 

Having thus considered the Slickenside which results from mecha- 
nical displacement, also that due to crystallization, as distinct pheno- 
mena, I believe it would be wise to abandon the vague use of the term 
** Slickenside:" it is very expressive of the movement polish; but when 
we come to describe the polished and striated surfaces of the crystalline 
type, we want a term to express the latter idea without confounding it 
with the former. The term enamel would be sufficient for the geologist ; 
for the chemist will remain the duty of distinguishing varieties of the 
enamel, as I believe there are such. 

* James's " Expedition to the Rocky Mountains." 

f Dr. Gosse, " Edinburgh Philosophical Journal," vol. ii. 
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TTTT- Oir THE BiSCOTERT OF THE HsAD AKD AnTLERS, WITH SOKE OE 

THE BoKESy OF THE MeOACEBOS HxBERNICUS, NEAE EIiLSXEEB, GoUNTT 

OF Meath. By Geoege V. DuI^otee, F. R. G. S. I. 
[Read April 11, 1866.] 

On the 21st of July, 1865, the head, antlers, and the greater portion of 
a skeleton oid^Megaeeros Bihemicus were discovered in a shallow gravel 
pit, at the distance of three-quarters of a mile to the westward of the 
village of Kilskeer, in the county of Meath, and just south of the main 
road. 

In the following month my attention was directed to this " find" by 
Captain Bodon, of New Grove, near KeUs ; and on examining the locality, 
I found that it was originally a small shallow tarn, and is now a marshy 
depression, from the surface of which a thin layer of bog had been cut 
from time to time. Shallow pits had been sunk here and there over 
this space, from which clear sand and gravel were procured, well 
adapted for building purposes; but in these water was reached at the 
depth of about eight feet. 

On the northern margin of the marsh, where the remains were 
found, I noted the following section, the vertical thickness of which 
was about five feet six inches to the surface of the water : — 

1. Thin layer of peat, spreading on to the limestone gravel which sur- 

rounded the marsh. 

Feet Inches. 

2. White marl, stratified, 2 6 

8. White shelly marl, 2 

4. Blue marl, 1 

the whole resting on bluish sand and _ gravel, used for building pur- 
poses, the thickness of which is not determinable. 

I was informed by the men who discovered the remains that the 
head and antlers lay obliquely to the horizon, and extended throughout 
the whole series of the deposits named, the end of one of tbe tines ab- 
solutely protruding through the superficial layer of peat. 

The basal blue sand and gravel is made up entirely of weU-Kounded 
fragments of Lower Silurian rocks ; and the water of the old tarn has 
hoUowed out its surface here and there, and deposited on it the blue 
and white marl. I believe it is generally asserted that the remains of 
the Megaceros have been invariably found in the marl, shelly or other- 
wise, which underlies the peat bog, but never wholly in the peat itself — 
thus leading to the supposition that the animal was destroyed prior to 
the formation of our bogs. I do not believe that the instance I have 
now brought before the Society alters this view ; for it is possible to sup- 
pose that the end of the tine which was observed to penetrate through 
the thin peat layer may have been denuded of the enveloping marl just 
before the growth of the peat. 

The deposit of blue sand and gravel below the marl is somewhat re- 
markable, older than the marl and the limestone gravel over it, yet newer 
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than the boulder olay, and perfectly distinct from it, as it is made up of 
well-rounded fragments. 

This may possibly be a local deposit, derived from the Lower Silurian 
land, which was about one mile and a half distant from it to the north ; 
yet the currents which formed it can have had no effect on the Carbo- 
niferous LimestonCi though that is here the subsoil rock. 

At other localities in the district around KeUs I have observed a 
deposit of sandy and gravelly clay, with inclosed pebbles and blocks of 
Lower Silurian rock, though the Carboniferous Limestone is the rock 
beneath. 

In the section observed on the Meath Eailway, close to and west of 
the Kells station, this Silurian gravel is observed to rest on a layer of 
peat, eight inches thick ; beneath this is pale grey marl, permeated by 
numerous rootlets from the peat layer, and containing large rounded 
Lower Silurian fragments. 

As in some of the midland counties in Ireland I have long ago ob^* 
served layers of gravel in bog, and bog or peat layers in the gravel, I 
suppose we must imagine that this peculiar Silurian drift is merely a 
local deposit, and probably of an earlier age than the limestone gravel, 
the boulder clay being beneath all. I should hesitate to assert that thd 
blue sand and gravel, beneath the marl in which the Megaceros remains 
were found at Kilskeer, were of the same age as the Silurian drift over 
the thin peat layer in the Meath Railway cutting ; yet it is quite pos- 
sible that both deposits may synchronize as to time ; and therefore the 
elk may have roamed through forests in Ireland, the relics of which are 
now presented to us in such sections through peat and gravel as that on 
the Meath Railway, and those on the banks of the canal near Tulla- 
more. 

In examining the head and antlers, and other bones of the skeleton 
of the elk from Kilskeer, which are now preserved in the National 
School of that place, I remarked that one of the bones exhibited a small 
highly polished notch, similar in character to those cuts and abrasions 
previously described by Mr. Jukes and Dr. Carte as appearing on the 
bones and the antlers of the Megaceros. 

I may conclude these brief Kotes by remarking, that in the summer 
of 1863 — ^which was one of unusual drought — I fiscovered in the marl 
Oti the eastern margin of Lough Killen, three miles to the west of 
Granard, in the county of Longford, a vast collection of bones and teeth 
of the horse, the red deer, the Boa longifroniy and various other Mam- 
malia, with portions of a human skull and a human jawbone of that 
peculiarly short and broad type previously discovered in the marl of 
Lough Gur, in the County of Limerick, in connexion with some bones of 
the Polar bear. 

I failed to procure any remains from this locality capable of being 
identified as belonging to the Cervu8 megaceros, yet I see no reason why 
such should not be found there, as I am fully impressed with the belief 
that man and the Megaceros lived c<7ntemporaneously in Ireland. 
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XXX. — On the Occubrevob of FsLmroKs Tiups avd Ashes oif ths 
CuKLEw Hills, Nobth of Boyle. By J. Bests Juees, and F. J. 

Foot. 

[Read May 9, 1866.] 

While examining the country immediately north of the town of Boyle, 
Hr. Foot came on some curious masses of rock, forming conspicuous 
crags on the summits of the Curlew Hills. The weathered part of the 
upper surfaces of these crags discloses a number of angular fragments 
imbedded in a compact base of a dull purple colour, the brecciated cha- 
racter being in some masses very distinct. When the rock is broken 
open, however, it is often difficult to distinguish one part of it from 
another except by slight varieties of colour, some angular portions being 
of a greenish hue, or of a light flesh colour, while the general mass is 
dull purple. 

Facets of felspar crystals are to be observed scattered throughout it ; 
00 that it might be taken for a felstone of a mottled concretionary 
structure, if it were not for the well- weathered surfaces on which the 
angular fragments stand out, and show the real character of the rock 
to be a brecciated ash. 

Below this capping, which may be in some places twenty or thirty 
feet in thickness, is a compact Felstone, generally of a dull purple colour, 
with scattered facets of felspar glittering here and there in the 
mass. 

This rock has in some places, a distinct columnar structure. Its 
thickness is nowhere exactly determinable, but it also may in some place9 
be as much as twenty or thirty feet 

These masses of rock form the hill tops for some miles eaat of Lough 
Key, lying in a nearly horizontal position. In one part they appear to 
be covered by a bed of quartzose conglomerate, and some beds of reddish 
brown sandstone, part of the Old Eed Sandstone, while in another simi- 
lar rock rises out from beneath them. 

They appear, therefore, to be part of the Old Bed Sandstone, and 
to lie near the summit of the anticlinal that rises between the limestone 
plains south of Boyle and the limestone hills of Kesh Corran, west of 
Lough Arrow. The flanks of the Curlew Hills are, however, so buried 
under drift and strewn over with loose blocks, that it is very difficult 
to determine the details of their structure. 

One little section, in a stream that runs down from the summits of 
the hills towards Ballinafad, showed the Old Eed Sandstone dipping to 
the north at eighty or ninety degrees ; and great masses of vertical con- 
glomerate strike IT. E. and S. W. in the hills to the westward of Lough 
Garra, a little to the S. E. of the curious old castle of Moygarra. 

The Felstones seem of a different character from those of the Silu- 
rian rocks of Leinster, and those in the Old Red Sandstone, south of 
Lough Guitane, near Killamey, and more nearly resemble those de- 
scribed by Mr. Geikie as occurring in the Carboniferous and Old Eed 
Sandstone series of Scotland. 
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Besides the contemporaneous Telstones, there are several vertical 
dykes of grey crystalline greenstone traversing the Old Bed Sandstone 
of this district One of these is especially conspicaous, running for up- 
wards of a mile hy the side of the upper road £rom Boyle to Keadue, 
to the N. W. of Lough Key. 



XXXI. — Ok the Discoveey of a Stone Hatchet at Kilbelde, County 
OF WiCKLow. By Joseph Scott Mooee, D. L., J. P. 

[Read June IS, 1866.] 

The townlands of Knockatillane and Cloghlea (near Kilbride, in the 
county of Wicklow) are in many places thickly studded with boulders 
of granite. They appear to have been deposited in groups, covering 
sometimes fifteen or twenty acres each ; they are of various sizes, from 
a few pounds up to many tons in weight ; they do not appear to have 
been much water-rolled ; many of them are rounded on the top, and flat 
in the base ; others partially roanded both top and base ; but the rough 
angularities have in general been worn off. There are three neigh- 
bouring mountains — Cefin, Cehaun, and Cefignaun — on the top of each 
of which there is a remarkable mound or cairn of stones, chiefly 
granite. 

That on Cefin appears to have had a cavity in it, with large covering 
stones over the entrance, and across the roof; but, whatever the depth 
may originally have been, it is now nearly filled up with stones which 
have fallen in from the sides and top. Notwithstanding the agreeable 
legend of the country respecting them that they were the burying 
places of Finn M'Coul, Fignian his wife, and John or Haun their 
son, no doubt Mr. Close would tell us the stones were distributed 
over that part of the country by icebergs ; and that a large berg had 
caught on the top of each of those mountains, and there deposited its 
burthen. These boulders are so various in their respective composi- 
tions, they most likely were collected in different places ; and they 
differ so much from the underlying granite rocks, that they could not 
have been torn from them. In splitting the boulders on Knockatillane 
for the purposes of reclamation, many of them presented inside a sphe- 
roidal structure ; this was not confined to the smaller stones, but appeared 
in some of several tons' weight. The specimen now before us is not 
the best that could have been found to illustrate that structure ; but it 
is produced for the purpose of showing the angular arch over the top 
of the circle. One trace resembles a Gothic, the other a Saxon arch. 

The granite boulders on Knockatillane extend down the slope of 
the hill, until they are cut off and overlaid by a level deposit of another 
kind in the valley. This deposit (as appearing at the edge of the 
river, by which it has been eroded to the depth of about thirty feet) 
presents at the lowest point a layer of marl, over that several feet of 
sand and gravel, above that a vein of limestone pebbles varying from 
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four to seyen feet, and on the snrfEu^e a few feet of allnyial clay. The 
limestone pebble deposit extends down the valley towards Poolaphnca 
on the one side, and on the other past the Brittas Millponds, and on 
to Dublin; but from Knockatillane, ascending to the source of the 
Liffey, and thence across the range of the Wicklow Mountains until 
you come near the sea coast, not a particle of the limestone gravel is 
to be found. 

From the circumstance of the granite boulders disappearing on de- 
scending the hill, when you arrive at the plain formed by the drift, 
we may infer that the deposit of the boulders was anterior to that of 
the drift containing the limestone pebbles. 

This is a question deserving farther investigation, and more parti- 
cularly with respect to the circumstance which I am about to bring to 
your notice. A field in Knockatillane was five years since in a wild 
state, covered by bog and rock, the bog in some places being four feet 
deep. By tillage, drainage for four years, and the removal of hundreds 
of tons of stones, the whole surface of the field has subsided more than 
a foot, and in many places (where the bog was deep) more than two 
feet. 

On Saturday last, in clearing away stones before the plough, a group 
of five l|p*ger and two loads of smaller stones were met with, lying 
several inches under the boggy surface. To remove these the pick, 
crowbar, and spade were necessary ; and on turning up the last stone 
(which was sunk in the hard clay six inches), there was found under 
it the stone hatchet which I now produce. The stone which lay upon 
the hatchet was fourteen inches broad, eighteen inches deep, and about 
two feet long, perfectly flat on the under side, and may have weighed 
about 3 cwt. ; it was firmly imbedded in the earth, tightly wedged in 
with five other large stones, varying respectively from about one 
to 3 cwt. The smaller stones found with them were also firmly and 
closely packed, all as they had been originally deposited; no open- 
ing, no hollow by which the hatchet could have fallen in or have pene- 
trated to its position under the stone. The stiff hard clay rose round 
the base of that and the other large stones to the height of six inches, 
and from that up to the surface of the ground lay about eighteen inches 
of bog. 

That the hatchet was the work of man's hands there can be no 
question : observe the beautiftil shape, the sharp edge, the polish on the 
surface of the stone, the notch broken out of the end of the stone to 
allow the finger to catch on it ; and even after that piece was knocked 
out, observe the surface of the stone around the fracture partly polished 
again. The question arises. How did the hatchet get under the stone? 
was it washed in by flood at a time before the bog had grown, and be- 
fore the six inches of clay had arisen about the base of the stone ? 
had it been hidden there by a native, who had scraped a hole under the 
stone for the purpose of concealment, and was that hole afterwards in 
the lapse of time fiUed up with clay, and the whole covered over with a 
growth of bog to the depth of three feet ? or, finally, was it lying on the 
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iurfece of the earth before the glacial period — ^before the granite 
boulders were deposited, and had sunk by their weight in the hard clay 
sur&ice — before the country to the highest hill tops was covered with 
water and floating ice, and before the drift had filled the valley with 
rounded and water-rolled limestone pebbles, brought from afar, washed 
up from the lower countries — ^before the sands and gravels (the detritm 
of the mountains) had been hurried down by the torrent, and ground 
to powder by rolling, rubbing, and grating together ? 

But whither would this contemplation lead us back ? to it'hat incal- 
culable period of time must we through this vista search for the first 
appearance of man upon the earth I We know not. Wondrous are 
Thy works, Lord, past finding out ; Thy ways have been of old, from 
everlasting ; and Thy mercy endureth for ever. 



XXXII. — On thb Chsvical Cokposition of somb Zeolites, pbe- 

SENTEB BT CoLOKEL MONTOOVEBT TO THE QsOLOOICAL MUSET^K OF 

Teinitt College, Dublin. By the Rev. Samuel Hatjghton, M. D,, 
F. B. 8. 

[Bead Jan« 13, 1866.1 

Some months ago Col. Montgomery presented to the Geological Museum 
of Trinity College some fine specimens of Zeolites, found by him in the 
Bombay Presidency, four of which seemed to me worthy of chemical 
analysis, and of being recorded in the ** Journal" of this Society : — 

No. 1. — A^ophyllite, 

This mineral occurs in fine clear crystals, coating the foliated stil- 
bite, No. 2. These crystals occur in the Dimetric system. The che- 
mical analysis gave the following results : — 







No. 1. — Apophylliti 


f. 


Ostyg«n. 


Silica 61-60 .... 2e.79U 


AluroioA, 






0-24 . , 






0111 j 


Lime, . 






26-08 . 






7-130^ 


Magnesia, 






0-08 . 






0-031 ( 


Soda, . 






. 068 . 






0-160 / 


Potash, . 






604 , 






0'864J 


Water, . 






. 16-20 . 






14-899 


Flooriue, 






. 0-97 . 









26-902 



%'\n 



99-84 



49-476 



This analysis agrees very well with those of apophyUite given in 
the books, but it is very difficult to assign its rational formula ; it has 
been proposed to borrow as much oxygen from the water, as added to 
that of the protoxides, would give the formula, 

3 RO, 2 SiOs + 2 HO ; 
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and saeh a 0ubstitation is mathematically possible in this ei^ample ; 
bat I hare no faith in snch imaginary combinations. 

The stilbite (No. 2) occurred in flat radiated crystals, readily dis- 
tinguishable by the eye as those of stilbite. 

Its analysis gare :— 

No. 2.-^8^100. 







Oxygen. 


SiKca, . . 


. . 68-20 . . 


. 30-217 


AluminA, . 


. 16-60 . . 


. 7-291 


Uims . . 


. 8-07 . . 


. . 2-294) 


Soda, . . 


. . 0-49 . . 


. 0126 J- 2-674 


Potash, . , 


. . 0-92 . . 


. 0-165) 


Water, . . 


. . 1800 . . 


. 16000 



101-28 



66-082 



This analysis gives very well the nsnal formula of stilbite, regarded 
as a hydrated lime orthoclase : — 

RO, SiOs + AI3O3, 3 SiO, + 6 HO. 

The foregoing analysis may be compared with that of very finely crys- 
tallized stilbite found by Mr. Jacob in the Nerbudda "Valley, which 
was published by me in Note V* on Mineralogy, in the ** Phil. Mag," 
for July, 1857. 

The next mineral to be described is especially interesting, because it 
seems to set at rest the controversy as to the specific identity of hypostil- 
bite, and fully establishes the title of that mineral to-be regarded as a 
distinct species, and not a degradation of stilbite produced by hydrous 
metamorphism. It occurs in large fibrous transparent masses, radiated 
like natrolite or Thomsonite, and filling globular cavities in green 
trap. 

ISo, Z.—HypoatilbiU. Sp. gr.«i2'180. 

Oxygen. 
27-414 

8-001 

2-242 

2*864 



Silica, « . 


. . 62-80 


AlaminA, 


. 17-12 


Lime, . . , 


. 7-89 


Magnesta, . 


. . tfacd 


Soda, . . 


. 2-86 


Potash, , . 


. . 0-07 


Water, . 


. 18-52 



98-75 



0-601 

0-011 

16*462 

64-781 



This analysis is very like that published by me of a specimen of 
hypostilbite from Skye (" Phil. Mag.," July, 1857), and it also resem- 
bles the original analysis of Beudant. It may b« regarded as an hy^- 
drated lime oligoclase, with the formula, 

RO, SiO, + A1,0, 2 SiO, + 6 HO. 
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The fourth specimen of Zeolite to*be described occurs in large mas- 
sive nodules, filling cayities in trap, of feathery structure, and appa- 
rently metlunorphic in origin : — 

No. 4. — HarringtoniU. Sp. gr. = 2'174. 







Oxygen. 


Silica, . . 


. 45-60 . . 


. . 23-676 


Alumina, 


. . 27-80 . . 


. 12-760 


Magnesia, . 


trace 


. 


Lime, . . 


. . 1212 . . 


. 3-444 


Soda, . . 


. 2-76 . . 


. 0-707 


Potash, . . . 


. 0-63 . . 


. . 0-106 


Water, . . 


. . 12-99 . . 


. 11-646 



4-257 



101-40 



62-238 



This mineral is identical with the Harringtonite of the books, but 
it seems difficult to assign its true formula. 



XXXIII. — Ok the Analysis of soke Latas feoh !N^ew Zealaitd. By 
the Eev. Samuel Haughtok, M. D., F. R. S. 

[Read June 13, 1866.] 

I AH indebted to Dr. Lauder Lindsay for the opportunity of making 
the following analysis of Tolcanic rocks from Dunedin, in New Zea- 
land. 

I. Basalt, with Tisible crystals of augite and chrysolite ; Dunedin, 
New Zealand : — 

Percent 

Silica, 46-60 

Alumina, 16*80 

Peroxide of Iron, 7*28 

Protoxide of Iron, 6*76 

Protoxide of Manganese, 0*72 

Lime, 9*66 

MaiB^esia, 6*89 

Soda, 6-78 

Potash, • 2-08 

Titanic Acid, trace 

102-66 

IL Yesicular augitic Lava, with cayities destitute of lining crystals ; 
Mount Eden, Auckland, New Zealand. This Lava is divisible into two 
portions — ^respectiyely soluble and insoluble in muriatic acid : — 

Soluble 88-2 

Insoluble, 61-8. 

100-0 
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It contains only a small quantity of carbonates, and seems to have un 
dergone but little metamorphic action : — 

baolable. Sdlnble. 

gn. grs. 

SiUca, 83-20 18 60 

Titanic Acid, .... 110 OSl 

Alumina, 8*80 2*90 

Peroxide of Iron, . . . 214 0*60 

Protoxide of Iron, . . . 2*70 5*70 

Protoxide of Manganeae, . 0*16 010 

lime, 5*40 2*52 

Magnesia, 2*76 8*55 

Soda, 8-74 2-28 

Potaah, 0*54 028 



60*54 86-64 

1-26 1-66 



Total, 61*80 88-20 

m. YesiciQar augitic Laya, with cavities lined with white crust ; 
Bnnedin, !N^ew Zealand. 

This Lava, like the last, is diyisible into two portions — soluble and 
insoluble in muriatic acid : — 

Per cent. 

Soluble, 40*40 

Insoluble, 59*60 



100*00 



It contains large quantities of carbonates, due to metamorphic 
action : — 

Insoluble. Soluble, 

grs. grs. 

Silica, 8300 9-24 

Titanic Acid, 0-80 

Alumina, 9*00 

Peroxide of Iron, 



Protoxide of Iron, . . . 
Protoxide of Manganese, 

lime, 

Magnesia, , 

Soda, ....... 

Potash 0-88 

81-84 
Gain, 



40*40 

The portion of a Lava which is soluble in muriatic acid consists of 
carbonates, magnetic oxide, and an unknown silicate of alumina and 
soda; it therefore varies considerably, according to the degree of meta* 
morphism the Lava has undergone subsequent to its emission. On re- 
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dudiig the teM^bte p«Eto tof thft pieeedtai^ iMm to pepccDtages, we 
find:— 

Insoluble portion of Donedin Latb. 
Ko. t No. IL 

Silica fe8-72 65-37 

Titanic Acid 1-78 134 

AlaminA, l4-24 1510 

Peroxide of IroDf . . . . 8*46 8*51 

Protoxide of Iron, . . . 4-37 1*58 

Protoxide 6f Manganese, . t)'26 0*27 

lime, 8-74 13-56 

Magnesia, 4*46 5-lt) 

Soda, 6 06 2-95 

Potaih, 0-87 1-47 

Loss, 206 

100-60 

10000 Gain, 0-60 

10000 

This seems to be a mixture of labradorite and augite, «Qd is very 
constant in the two specimens examined. 



XXXIY. — ^NOTBS ON SOKE PHYSICAL "FeATUBTSS 0* MCE LaND FOBMED BY 

DentTdaWon. By A. B. Wynne, F.0.fi., &c., &c. 

[Read November 14, 1866.] 

T&e subject of these I^otes is of great magnitude^ so that no detailed 
treatment of it can be attempted in a brief communication like the fol- 
lowing. 

It must have occurred to most observers that there is a very gene- 
ral resemblance between the physical features of all countries, notwith- 
standing local exceptions to the anile; for mountains, glens, vdleys, 
plains, and islands are features of hearly every land. This similarity 
of forms would seem to suggest some conditions capable of universal 
application, in order to account for their production. 

The actions of the sea and atmosphere, assisted by subterranean 
agencies, are of this nature, and ar6 generally held to have been suffi- 
cient to cause all the varieties in tfee forms of the land ; but the amount 
of the effect produced by one or other of these agencies has been variously 
estimated in tracing the features to their origiu. 

What the atmosphere has done towards producing these forms may 
be to some extent appreciated by observing the differences between 
the features of countries Which have been subjected to different ex- 
tremes of temperature. Yet the disparity between the features of 
some countries which have been glaciated and those of some tropical 
ones, though evident, is not so str&ing as might have been anticipated 
from great diffidence of donate ; for instance, some mountains in Ku- 
bia and some in SUgo are not greasy different in shape, though one 
case is in glaciated Irdand, and the other in the so-called rainless regicm 
of the Red Sea. 
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ISqic are the leeulta of these two extremet of atnuwpherio action 
nearly 8o mark/B<l witk regard to the featiires of a couatiy as those 
which arise firofn the stmetiare and position of different roicks. 

It is hardly neeessary to call attention to the enormous amount of 
denudation whieh has heen in operation &om the most remote periods^ 
producing irregularities in the land, and at the same time forming a 
thiekness of sedimentary deposits which is estimated in these countries 
c^t ahout seventeen miles ;* or to the important assiataace rendered by 
eleyation and depression^ in placing the rocks within reach of denuding 
ag^Ekcies which do not act in the c^pths of the ocean. 

As it is safer to speak concerning the forms of the land than of those 
h0yond general obserration beneath the sea, these Kotes will be chiefly 
Qonfined to the fonner ; and as volcanic cones have so slight conne^on 
with features of denudation, we shall pass them oiper. 

i^though the forms of Uie land in our own country bear witness to 
the gi^at influence exerted by atmo^heric agencies in wearing away 
the rocks, the extent of this kind of denudation will be more readily 
admittied by those who have studied its effects in such a country as 
Tropical India, within titte region acted upon by the south-west mon- 
soon, where valleys of profound depth have been thus eroded, and many 
of the hills have peculiarly fantastic forms produced thereby, but still 
closely related to the varieties of their component rocks.f 

The granitic and trappean rocks of Western India have both yielded 
to a powerful denuding agency ; but, although numerous examples could 
be placed before the meeting, and indeed might be multiplied indefinitely, 
the shapes varying with every structural condition of the rock masses, 
yet the eye soon becomes able to distinguish and appreciate the many 
characteristic features {uroduced by the wasting agencies of heat, and 
rain, and wind. 

In India, a^dn, one of the w^ost pal]p«M& eivi4exkCie» of atmospheric 
denudation consists in the vast quantities of ^iU;uyium which have been 

* Fitdf^sMT W. King'i " G«olj^ at a GUme^ :" A. TIkvui, Dubfei. 

t A few instaaoes weve gtyan ia the diagraoid exhibit^ to th« vifi»vtmg. Some of 
these we ootlinea of ip^fo^ite hiUs, showing a large aoptooat ctf atmospheric weathering, 
the most pecaliar beiiig one called by the natives ** Dantwarra," frq^ the resemblance 
a portion of the hiU bears to a tomh. Another elevation in the 8a,nie country, and about 
800 feet high, presented a fine example of the spheroidal f od dome-shi^^ed forms which 
granite sometimes swnmefl under atBAOs0wric ^'sv^egration ; the whole mountain ex- 
hibiting huge concentric shells of nailed i^wk, large portioni^ ojF ^l^b had been removed 
bj atmospheric weathering from between the joints, while here and there spherical masses, 
not yet quite separated, remained perched on its summits or sides — their grouping 
much resembling the figures given in Colonel Meadows Taylor's paper on the Geology 
of Shorapoor, in Ibe Deocan (** Journal of the 6eo1. Society of Bub.,** vol. x., p. 24). 

Tbo outlines of tibe trappaan hills which duster about the approaches to the mural 
range of the Western Ghstts, were referred to, as showing i^ many instances the great 
extent to which atmospheric erosion has acted, producing pinnacles and castle- like forms, 
as well as deep clefts, and taU slender detached pillars of rock. It is hoped that soir.e 
of those varieties of granitic and other hill forms may be noticed in forthcoming me- 
moirs of the Indian Sarv«y ^elating to the countries whieh havo been lately surveyed 
on the western side of .the peninsula. We cannot do more than make a pastong general 
allusion to their exiatence, in connexion with the subject of this paj^er. 
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produced by it, and brought down to lower levels by the heavy floods 
common to the country. Some of these accumulations cover great areieus 
to unknown depths (in many places, where they are thin, exceeding 200 
feet), and for hundreds of square miles they completely conceal the un- 
derlying rocks, projducing recent formations of an extent as great as 
that occupied by some of the older ones known to European geology. 

The well-known facility with which limestones yield to excavation 
and reduction by rain water illustrates an extreme case of this action, 
which no rocks are known completely to resist. 

One interesting example is shown by the action of the waves of Lough 
Corrib, in Galway, upon some horizontally-bedded grey compact Car- 
boniferous Limestone near Oughterard, the peculiarity of which is to 
wear into nearly circular cavities, averaging about four inches in width 
and depth, both irregularly grouped, and along the lines of jointing; 
at another place numerous deep runnels occur all over the upper surface 
of a very similar limestone bed, exposed upon a rocky hill, within four 
or five miles southward of the same locality, the joints of the hard stone 
being eaten away to a width and depth fully equalling in size the largest 
cracks produced by the sun in the black sod of the plains of India ; and 
the rain- worn fissures frequently penetrating beyond twelve or fiSPteen 
feet in b vertical direction. 




Caverns in this rock are too common features to require more than 
a passing notice ; but such occurrences as boulders of difierent rocks 
resting upon pedestals of limestone, called sometimes by the country 
people, '* mushroom rocks," bear testimony both to the transporting 
power of ice, and to the way in which the neighbouring limestone has 
been attacked and dissolved from around and beneath them. A good 
example of this occurs at Gurtagass, in the valley of Kenmare (see cut), 
and another on the limestone hills at Lacca, in Sligo. 

The extent to which the wasting action takes place upon limestone 
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leads Professor Jukes to suggest that this rock has been thus removed 
from large valleys in the South of Ireland, if not also for a very con- 
siderable depth from above the whole of the central plain of the island. 

In the Buiren HiUs, in Clare, and in the county of Sligo, large and 
deep valleys in the limestone exist, along the sides of which are evident 
traces of the wasting of the rock by the atmosphere ; and from the 
Sligo glens great masses of drift project, which have plainly been de- 
rived from the adjacent mountains ; their present situation being, how- 
ever, very probably due to the agency of ice during the glacial period. 

The author of ** Rain and Rivers" supposes all rocks to have been 
BO much acted upon by atmospheric agencies, that the principal fea- 
tures of the land have been carved out by them alone; and several 
writers upon the subject coincide more or less in his views. 

Looking only at these instances from limestone countries, there 
would be Httle difficulty in believing the subaerial agencies equal to 
the results, or in attributing to their continuous action the excavation 
of the deepest valleys ; but these have not all been excavated out of 
limestone ; some glens in the vicinity of the Sligo examples, for in- 
stance, having been cut across a chain of mountains composed of mica- 
ceous, gneissose, and other hard Metamorphic rocks. In the country from 
which our first illustrations were taken conspicuous features of the 
land are high mountain cliffs, and wide undulating plains. One range 
of cliffs — that of the Western Ghats, with minimum heights, near 
Bombay, of 2000 feet above the sea — extends for a distance of about 600 
miles along the western coast of Hindostan, having between it and the 
sea a belt of country often 30 or 40 miles wide, which is low, and in many 
places nearly flat. The range forms for a considerable portion of 
its length an escarpment to the horizontally bedded traps of the Deccan, 
which there is every reason to suppose were once continuous to the 
west, and out to seaward, burying the present low country beneath a 
depth of two or three thousand feet of rocks, which have all been re- 
moved by denudation of one kind or another. 

In support of the idea that this denudation was marine, it may be 
mentioned that sea shells are said to have been found within caves 
situated at a great height in the faces of the cliffs of the Ghats near 
Vingorla, or Sawuntwarrie, in the southern part of the Bombay Presi- 
dency. It must, however, be borne in mind, that this chain of cliffs faces 
the frill force of the south-west monsoon, and during that period rain 
almost continuously falls upon it, sometimes to the extent of twelve 
inches in as many hours ; one result of its excessive action being very 
visible in the numerous steep ravines with which the range abounds. 
(See "Memoirs of the Geological Survey of India," on the Geology of 
the Island of Bombay. By the author.) 

The plains were most probably produced, as others have been 
elsewhere, by marine agencies of former periods ; and how they can 
be attributed to atmospheric action alone, it is difficult to understand ; 
for this appears to produce most frequently steep slopes or abrupt 
ground, except in the case of alluvial flats, on which the results of sub- 
aereal denudation are accumulated. 
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The ground beneAih sueh flats» howeTer, judging irem what river 
sections teach, must hare a sturface often undulating at but low angles, 
and without prominent features. If the action of the atmosphere he 
insufficient to produee this state of things, the agencj of the sea must 
be looked to in order to explain their oeeurreace. 

We know that the surface only of the sea aets powerfully upon the 
land ; and that, if this action were indefinitely continued upon a tract ol 
homogeneous rocks while the land was at rest, a plain would be formed. 
As the land, however, is not homogeneous, even if it had remained at 
rest for very extended periods, we should anticipate irregularities in 
the forms resulting from marine erosion ; and if it were slowly moving 
up oar down, these would be combined with various sloping outlines, 
which would eorrei^ond with the rate at which the land had been ele^ 
vated or depressed, and thus might be produced the many undulations 
of lower and more open portions of the ground. 

When there were such conditions as the land regaining stationary 
£or long periods, marine cliffs would be formed ; and were the roeks of 
a material and in a position favourable to the taking of this shape, we 
may suppose that such strong features would not readily become ob- 
literated [hj subsequent atmospheric action. In this way perhaps 
may have been produced the long lines of cliffs <m the sides of the 
Benbulben Mountains, in Sligo, or those on the Burren Hills, in Clare. 
Looking southward from the north side of Galway Bay, the terraces 
of the latter may be plainly seen at a height of about 6O0 feet above 
the sea, stretching like a belt along the whole range of the hills irom 
Black Head eastward. A nearer view of souie of these teiraces would 
present forms similar to those aeeo in Glen ColambkiU (Burren), whare 
the nearly horizontal scarps of the limestone beds project from, and 
curve round the sides of hills which stand upon rugged sheets of rock, 
partially concealed here and there by mounds of drift strewn over with 
detached blocks. One feature of these Burren Glens deserves notice. 
Viewed from Galway, the terraces can be traced by the eye entering 
each valley, and reappearing at the same level on its other side. This 
(^aracter is not common sdong the bays of our present coasts ; some- 
thing of the kind has been ebeerved in straits, but where a bold shore 
line bends into a deep bay, the cliffs generally sink and disappear 
within it (as has been noticed by Mr. Mawe, in a recent number of the 
** Gteologieal Magazine"). 

If the Sligo and Burren limestone di^"*^ owe their engin to marine 
denudation, they are evidence of the land having resded at several different 
levels ; but, as we cannot tell how unequally it may have moved, it ia 
perhaps possible that some of the features in ea/oh. of these distinct 
localities were formed at the same time, although tlieir levels are widely 
different with regard to that of the sea at present, and the number of 
the terraces does not agree. 

The mountainous country between these two localities is not formed 

* See an article on Denudation, by the author, " Geol. Magazine," January, 1867. 
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of limestone, and, although abounding in cHffB, and full of splendid ex- 
amples of glacial smoothing, does not present terraces like these ; while 
the passer-by along the tourist's route may often look in vain up and 
down the steep straight outlines of ihe mountains for a feature to mark 
a place against which the sea beat for any lengthened period ; so that 
we mast conclude, either that continuous seamarks were never made 
here, or that they have been obliterated by atmospheric action. Some 
features, indeed, strike one to occur at nearly the same height, such as 
ihe coombs in the neighbourhood of the Killeries, which, if they were 
now at sea level, would form little bays like that at Coois, under Mount 
Brandon, on the Dingle promontory ; but whether these were exca- 
vated by the sea, or by ice, we do not undertake to say. 

The bold sea clifiGs outside this long inlet of the !Killeries are re- 
placed within it by smooth slopes ; and all that the sea at present seems 
to effect there is to cut a small buik out of the '' rain wacdi'' which has 
dressed the mountain sides. 

Conclusion. — ^From these observations, and the examples cited, it 
will be seen that the shapes of the land are similar to some extent upoa 
the large scale ; and further consideration would show the mostskikiiig 
features are more often due to the am&unty than to the kind of denudation 
engaged in producing them. That there is sometimes considerable diffi- 
culty in distinguishing to which kind of denudation, whether atmosphe- 
rical or marine, some of the forms are due, will also be admitted ; but 
thi^ most of them have been within reach of, and acted upon by, 
bot^ agencies cannot be denied ; still we mu^ remember that, while 
the alano^heric agencies can exert tbeir power to reduce ihe ^Batnres 
whidii they themsdves appear to fona> they can also li^^oor to obliterate 
those which may have been derived from the former action of the sea — ^a 
cause which may ttieirefore be lost sight of, although perhaps having been 
^active in detennining many of the original shapes of die physical features 
<^ the land. Ages rnvst have passed fiway since many of these features 
"Conld have been directly benea^the influence of the sea ; and they must 
have been exposed ever since to the waiting agencies of the air : we 
•4o not find that they have been worn away, nor may we condLude that 
their ouitliues have become less varied or less striking ; and we ai<e 
therefore led to the conclusion that, whatever may have been the shapes 
fen^wessed upon the laaid by ancient marine erosion, the features of the 
present are ehiejli/ due to atmospheric wasting and washing away, this 
aoti(m developing di'fferent forms out of difierent msteiials, or cmt of 
tdmilar materials under diifferent conditions. 
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XXXV. — Notes of a Visit to the Gbaititic Distbict op Stbontian, 
Abgyllshibe. By Eobebt H. Scott, M. A. 

[Read Janoaiy 9, 1867.] 

I HAVE in former papers expressed my conviction that the correspon- 
dence which exists between tiie geological charcter of parts of Norway 
and the county of Donegal would be observable also in the south-west of 
Scotland. In the course of last summer I visited Argyllshire, in order 
to obtain evidence on this point, and also to seek for more information 
on the question of the origin of granite and its relations to other rocks. 

When the Committee were preparing their Report on the Granites 
of Donegal, presented to the British Association in 1863, we obtained, 
through the kindness of Sir E. I. Murchison, several specimens of granites 
from Scotland,two of which, labelled, respectively, " Tobermory, Mull," 
and **Strontian,** were analyzed by Professor Haughton. The results 
of tl;e examination of the former were the following : — 



Silica, 70-60 

Alamina, 16*40 

Iron peroxide, 1 '52 

Iron protoxide, *36 

lime, 2-47 



Brought forward^ 91*86 



Carried forward, 91 '86 

Magnesia, 1*00 

Soda, 4-14 

Potash 4-29 

Manganese protoxide, ... *48 



Total, . 101-26 



On more accurate inquiry into the locality. Professor Haughton 
found that no granite occurred in situ at Tobermory, and was informed 
that the specimen came from Strontian, where it had been quarried. I 
have most carefuUy investigated the question, and find that there is no 
quarry at or near Strontian itself from which such a specimen could 
be procured. The granite of which it is composed is of a coarser grain, 
contains less mica and more feldspar, particularly orthoclase, than that 
found near Strontian. From the very close resemblance of the specimen 
in question to the boulders with which the district of Upper Lorn is 
covered, and of which I brought several fragments from the neighbour- 
hood of Taynuilt, I am disposed to think that it too has a similar origin; 
and the more so, as I am informed that granite boulders are common in 
the part of the island of Mull lying near Tobermory. This boulder 
granite is a very remarkable rock. I have found boulders very like it 
at the King's House in Glencoe ; and as that lies at the northern edge 
of the patch of granite composing Ben Gruachan, and of which the 
southern limit is at the Pass of Awe, near Taynuilt, it would be a very 
interesting point to find whether the rock is in situ anywhere in the dis- 
trict. A friend of mine had promised to investigate this question for me, 
but I regret to say that a serious accident prevented his attempting to 
make a geological excursion. 

From Taynuilt I visited Bunawe Quarry, on the north shore of Loch 
Etive. This is worked by Mr. Symes, for paving-stones for Glasgow. The 
rock is a fine-grained elvan, of which the feldspar is mainly anorthic ; 
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it sometimeB eontaiiiB sphene ; but its most important characteristic is 
the abundance in it of included fragments of slaty rocks, many of which 
are angular, and are but little altered from their original texture. This 
rock appears to me to be decidedly of an igneous origin. It is traversed 
by dikes of a red quartziferous felstone. I am informed that there is 
another quarry of a similar nature six miles ftirther up the loch, but 
the stone is said to be of a coarser character. The mountain itself in 
which the quarry occurs appears to be of a grey granite, consisting of 
anorthic feldspar, quarts, and black mica, and very closely resembling 
the white granite of Strontian, to which allusion will be made hereafter. 
The only point to which I would now draw attention is, that it 
occurs here on the north-west shore of Loch Etive, and therefore on the 
western edge of the granite of the district. 

On Loch Leven there are two quarries — one at Ardshiel, and the other 
close to the steamboat pier of Ballachulish. The stone of each is elvan, 
answering in every p^^cular to the description already given of the 
stone worked at the Bunawe Quarries. Bed veins, however, are more 
abundant here than at Bunawe. Granite of a similar character extends 
along the shore of the loch to a point near the Established Kirk, two 
and a half miles from the pier. There it is succeeded by gneiss, which 
at Duach Point changes into mica slate ; and this gradually loses its 
micaceous character, exhibits in parts traces of serpentine, and finally 
passes into the roofing slate of the Ballachulish Quarries. 

It appears to me to be a question of considerable interest to ascertain 
whether there is any connexion between these two patches of granite so 
similar in their character. 

At the opposite side of Loch Linnhe, in Ardgour, the rock from 
Corran down to Inversanda is a reddish fine-grained gneiss, with red 
veins of feldspar, similar to those about Lough Errig, on the south side 
of the Guibarra Valley, in the county of Donegal. The gneiss at times.as- 
sumes a granitoid, character, and I am informed that there is a granite 
quarry at Eingairloch ; I believe that it is in this granitoid gneiss. This 
rock extends up Glen Tarbet, across the col, to a point within four miles 
of Strontian Yillage. The most remarkable thing about it is its ab- 
solute bareness. I have never seen anywhere such an extent of bare 
rock with scarcely a trace of vegetation, or any sign of chemical disin- 
tegration of the rock. 

When we first meet the granite at its junction with the gneiss, it is 
very fall of veins of Mdspar, another point of resemblance to &e granites 
of Donegal. It extends for a distance of about eight miles in an east 
and west direction, coincident with the axis of the upper portion of 
Loch Sunart, along whose shores admirable sections are exhibited. Its 
extension in a N. E. and S. W. direction I was not able to ascertain. In 
the small geological maps of Scotland, the only sources of information 
open to me, the patch of granite is put down as of an oval shape, its major 
axis running N. E. and S. W. ; but I have not been able to ascertain 
on what autiiorities the boundaries of the granite have been set down. 

JOTJEN. B. O. S. I. — VOL. I. 2 M 
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In its texture the granite is very coarse-grained, and of a very dark 
colour. It contains red orthoclase, with another feldspar, which is white, 
transparent, and highly striated, and quartz ; and in addition a large 
proportion of black mica and hornblende, with crystals of sphene, and 
possibly of zircon. The most remarkable thing about it is the abundance 
of nests of black mica, containing crystals of the white striated feldspar 
and quartz. In these nests the crystals of sphene are far more abundant 
than they are in the granite itself. The appearance of these nests of 
mica is most characteristic of the whole district ; and they seem to lie 
in the granite in lenticular masses, and, as I am disposed to think, in 
beds, like the masses of Lydian Stone in the limestone about Dublin. 
They were not abundant enough for me to determine the strike by 
them, but they certainly gave me the idea that traces of the original stra- 
tification of the rock were to be found in them. 

I attempted to obtain a sufficient quantity of the striated feld- 
spar for analysis, in order to determine finally which of the anorthic 
feldspars it was; but, notwithstanding the amount of care spent on picking 
out pure fragments, the analysis showed that the specimen analyzed 
was not free from quartz. The blowpipe reaction was like that of oligo- 
clase, but the mineral was soluble to a certain extent in hydrochloric 
acid ; so that I am disposed to think it is a more basic feldspar, pos- 
sibly labradorite or anorthite, but containing principally soda, not lime. 

In some places these lenticular masses are developed to a greater 
extent than in others. At the Free Kirk on the shore at Ardnastaing, 
the whole rock is changed in texture, and converted to a coarse-grained 
porphyry, containing pink orthoclase in crystals 1^x1 inch, large crys- 
tals of anorthic feldspar, and a small quantity of mica. The crystals 
of orthoclase are much weathered on the surface, and the rock has ex- 
ternally an appearance resembling the rapakivi of Finland, as there is a 
core of orthoclase surrounded by an envelope of another feldspar: 
this appearance cannot be traced on fracture. The porph3n^tic gra- 
nite I have noticed again in other places, especially at Alt-na- 
Guillam, behind the Manse on the road to Scotstown. 

Beyond Eonachan the granite becomes greenish, passing into a rock 
resembling the fiiie-grained syenites of Donegal, especially that of 
Lough Anure, which are there decidedly interstratified with the 
gneiss and granite. This rock is succeeded by grey anorthosite granite, 
with red veins. This is the second granite from Scotland analyzed by 
Professor Haughton, with the following results : — 

Silica, 62-09 

Alumina, 17-60 

Iron peroxide, 4*78 

Iron protoxide, * 74 

Manganese protoxide, ... '40 



Carried forward^ 86*61 

Lime, 4*95 

Magnesia, 8*17 

Soda, 4-08 

Potash, 8*25 



Totel, 



101-06 



JBrought forward, 85*61 

This anorthosite granite occurs also at the mine of Bell's Grove, and 
also at the bridge^ a mile below the mine of Fe Donald. It resembles 



SCOTT — ON THE GHANITE OF STEONTIAN 265 

very closely that which I have before described as occurring near Bun- 
awe Quarry. At Strontian it certainly appears to form the outside 
band of the granite on its western edge, or, as I am disposed to con- 
sider it, its lowest bed. 

The granite, as a whole, appears to me to be decidedly stratified, 
with a strike of about N. 36® E., and a dip of about 30° E. Other evi- 
dence of stratification is afforded by the presence in it of large masses 
of gneiss, as at Ardnastaing, on the face of the hill by the shore, and 
also in the glen behind it, on the road from Eonachan to Scotstown. 
These points are more than a mile from the external edge of the granite 
area. The phenomena are precisely similar to those which I have so 
often described in my papers on Donegal. 

The junction of the granite and gneiss is most beautifully shown at 
Stron na Servie, on the north shore of the loch, and also on the oppo- 
site cliff. On either side of the loch it is exhibited on a smooth rock 
face ; and there is not the slightest sign of any intrusion, disturbance of 
strata, or solution of continuity of any sort or kind. It is to my mind 
very difficult to reconcile such an appearance with that of a true igneous 
and eruptive origin for the granite. 

The district is everywhere penetrated by igneous dykes of most 
varied texture ; some are of trachyte and felstone, others of amygdaloid, 
or of basalt, and some even of the coarse trap which occurs at Maiden 
Island, near Oban, and which when weathered looks like an aggregate 
of crystals of augite. 

The gneiss of the western district is very micaceous, and is bedded 
nearly vertically. It is very different from that already described as 
occurring at Sallachan and up Glen Tarbet, which is granitoid. Here, 
however, it more resembles mica slate, and is frill of quartz veins and 
elvans. The chief minerals noticeable in it are quartz, ortlioclase, 
black and white mica, and garnets, for which the top of Ben Eesipol 
is a well-known locality. I have found a single block containing 
schorl, but have not noticed the mineral in situ; however, travelled 
blocks are not common in the district. 

Having examined the north shore, I crossed the loch, and was not a 
little astonished to find that the two sides differed most materially in 
composition. 

The granite on the southern shore is on the whole more micaceous 
and homblendic ; but the chief difference consists in the presence of large 
masses of hornblende rock. This occurs at Liddisdale, where it extends 
for some distance along the shore. At Achaleach a large development 
of fine-grained syenite occurs, resembling the greenish syenitic granite 
of Eonachan, opposite, but at times becoming very coarse-grained. As to 
the mode of occurrence of this syenite and hornblende rock, I could not 
satisfy myself. Their appearance and texture are precisely analogous to 
those of similar rocks in the IS'orth-west of Ireland ; but at Liddisdale 
and Achaleach they do not seem to be bedded with the granite, as 
is the case in Donegal. This point requires further investigation. 

In addition to making the section afforded by the two shores of the 
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loch, I examined the granite on its western edge at two localities 
inland — ^viz., at Bell's Groye, and the other mines on the same lode 
which are near it, and at the mine of Fe Donald, at the head of Glen 
Strontian. In each case I met with a succession similar to that oh- 
served on the shore — ^the anorthosite granite lying at the extreme 
edge, and succeeded at Fe Donald by two peculiar types of gneiss* 
One of these is absolutely identical with the granite as to mineralogical 
composition, while the other is very difOarent, and is chiefly remarkable 
for what may almost be called its porphyritio character. This consists 
in the occurrence of large crystals of fddspar disseminated through a 
rock which is otherwise flne-grsdned in texture. Both these varieties 
of gneiss afford a strong contrast to the types of rock with which we meet 
in Glen Tarbet and Ardour, on the one side, and at Ben Eesipol, on the 
other. 

The mines of Strontian,* for which it has so long been famous, are 
lead mines ; they were first let to the Duke of Norfolk and Co. ; and 
then, in 1722, Sir Alexander Murray, of Stanhope, the proprietor, let 
them to the York Building Company. This gentleman did a great deal 
to develope the resources of his estate : in addition to the mines of 
Strontian, he worked lead mines at Lurg, in Morven, beyond Liddis- 
dale ; in his time a map of the district was published by Bruce, in 
1733 ; I have not yet had an opportunity of seeing this map. 

The mines at Strontian were announced by Sir A. Murray as the 
most wonderful discovery of the age. They were worked extensively 
in his time by English miners, who built a village called New York at 
the mines : the ruins of the works are still standing. 

The mines in Glen Strontian are worked nowf only at Fe Donald : 
the workings at the other mines having been allowed to Ml in, so that 
any attempt to reopen them would probably be attended with danger. The 
lodes are exactly on the jimction of the granite and gneiss; and it appears 
to me to be rather a vague statement to say that the minerals, for which 
the locality is famous, occur in veins in the granite. The fact appears 
to be, that they are found in no veins, except the one or two which are 
worked as mineral lodes. These barytic zeolites, Harmotome, with 
its variety, Morvenite, and Brewsterite, are now comparatively rare, 
while Strontianite is hardly to be met with. The great locality for 
tbese minerals. Whitesmith, is quite closed up, b^t still I was fortunate 
enough to find a few good specimens among the heaps of rubbish. Sir 
Thomas M. Biddell, the present proprietor^^who was so kind as to afford 
me every facility for exploring the district — ^showed me a collection of 
specimens, dating from the old days of the mine, many of which are of 
great beauty. I received several valuable specimens ^m him, which 
are preserved in the Museum of the Bk)yal Dublin Society. 

As regards the lodes themselves, the absence of fluor spar and the 
great rarity of heavy spar are remarkable facts, as these minerals arc 

* See the " New Statistical Account of Scotland/* Parish of Ardnamurchan. Edin- 
burgh : Blackwood^ 1848. f August, 1866. 
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SO commonly associated with lead. At Fe Donald there is a tradition 
of an antimony lode not now worked, and there is a record of a steel 
ore very rich in silver. The lead at present contains very Httle silver. 

Kines have heen opened to the west of Glen Strontian, at Cam 
Tuohy, under Ben ResipoL Here the lode is in the gneiss; and it is 
accompanied by trap dikes, as is the case in the other mines ; the ba- 
rytic zeolites are found here also. From Mr. Bright, the present ma- 
nager of the works, I obtained much interesting ii^formation as to the 
district. 

It appears to me, then, after a cursory examinatioUi that as a whole 
the granitic district of Strontian affords confirmatory evidence of the 
truth of the theory advanced by the British Association Committee, 
that the granite of Donegal is not purely igneous, but metamorphic in 
its origin. At Strontian we do not find all the varieties of rock which 
occur in Donegal. A most remarkable exception is limestone, of which 
I could find no traces in the estate of Sunart, excepting at the mines. 
However, I find in a series of Scotch rocks, in the Eoyal Dublin Society's 
Museum specimens of limestone, labelled '^Ardgour,'' and associated 
in the collection with other rocks very similar to those noticed by me. 
This limestone resembles very closely the blue crystalline marble so 
common in the metamorphic rocks of the If orth^west of Ireland. Ano* 
ther characteristic rock of the last-named district, which we have called 
sphene rock, is entirely absent irom Sunart. 

I hope, if circumstances allow me, at some future time to visit Stron- 
tian, and by an examination of the adjoining portions of Morven and 
Ardgour to clear up the relations of the granite to the adjacent rocks, 
which are as yet uncertain, at least in many particulars. My endeavour 
in the present paper has been to place on record facts, as I observed 
them, with the hope that even this short visit may have contributed 
something to our knowledge of the granites of these islands* 



XXVI.— Ebfobt of Gouhcil. 

[Read at the Anniversary Meeting, on Wednesday, February 13, 1867]. 

Thb Council, in presenting the Third Annual Report of the Royal Geo- 
logical Society, have to congratulate the Fellows on the large increase in 
the number elected during the past year, and the valuable communi- 
cations which have been made to the Society. However, they regret 
that the changes on their list have been more than usually extensive. 
Eleven names have been removed from our number by deatii, or by re- 
signation ; one has been erased for nonpayment of subscription ; while 
fourteen new Fellows have been elected during the year, making an 
increase of two on our list. Those whom the hand of death has taken 
from us have been five in number — a very large proportion for so small 
a body as ours ; several of them have been men whom we could ill 
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afford to lose, as they were only at the commencement of their career, 
which gave so fair a promise of future eminence ; others have been 
gathered to their rest after a long Hfe of activity and usefulness. 
Among the latter we must first mention the venerable Head of the 
CoUege within whose walls the Society has been admitted. Dr. 
Bichard Mac Donnell joined the Society in 1852 ; though he never con- 
tributed papers to our "Journal," he was formany years one who attended 
the meetings with regularity, and up to the last year of his life visited 
the Geological Lectures in the University with great assiduity. It 
would ill become us to attempt to trace his scientific career, but we 
cannot but add our tribute of regret at the loss of one whom all around 
us deplore. 

Mr. Thomas Hutton was one of our oldest Fellows, as we find his 
name in the original list of the Society : though he, too, was not the 
author of communications, yet he never failed to exhibit the interest 
which he took in our proceedings. 

Within the last few weeks we have lost one of our most active Fel- 
lows by an accident, and the blow has been more poignantly felt from 
the remembrance, that he lost his own life in the effort to save others. 
Mr. Frederick J. Foot wasonly thirty- seven years of age, but has been well 
known for many years to most of us, from his connexion with the Geo- 
logical Survey; and one short paper of his appears in the present 
number of the " JoumaL" His most important botemical communica- 
tions were made to the Eoyal Irish Academy, and Natural History So- 
ciety of Dublin, and have most deservedly attracted attention. His 
geological observations have appeared from time to time in eleven num- 
bers of the Explanations published by the Geological Survey ; and his 
name appears on thirty of their published maps, and seven of the sections. 
All who have been brought into contact with him know how freely he 
communicated his own knowledge to those engaged in kindred pursuits; 
and we need not look further than to the pages of the current number 
of our " Journal" to see how frequently lus authority is referred to by 
Mr. Close in his paper on Glaciation. 

During the year which has just passed many papers of great interest 
have been communicated to us. Two of these on kindred subjects — viz., 
Drift and Glaciation — deserve more than a passing notice. Mr. Kina- 
han's "Notes on some of the Drift in Ireland," bear evident traces of 
the great care with which its author has recorded his observations. After 
enumerating the various phenomena noticed by him, and discussing the 
two theories to account for them — ^viz., that of a single glacier, and that 
of an Arctic current bearing icebergs, he decides finally in favour of the 
latter supposition ; and he gives as his conclusion, " that all the pheno- 
mena have been produced by existing agencies, gradual in their process, 
and such as have been noted by different Arctic observers." — "Notes on 
the General Glaciation of Ireland" is a modest title for Mr. Close's 
paper, which we cannot but characterize as one of the most valuable 
communications ever made to any Geological Society. The author had 
shown in his previous papers his accurate powers of observation, and the 
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closeness of his reasoning ; but this has far exceeded his former efforts. 
Ului^trated as it is by a Map of Ireland, with the separate observations 
marked thereon, it forms a monograph of the glacial phenomena of onr 
island. Mr. Close is a staunch adherent of the land-ice theory, and he has 
spared no time or trouble in searching out evidence to support his views, 
having traversed the length and breadth of the country in his explorations. 
In conclusion, he discusses with great fiEdmess the reasons for and against 
the different theories of glaciation, and finally decides in favour of the 
land-ice hypothesis. 

In November Mr. Wynne gave us a paper on Denudation, in which 
he described the facts noticed by him on the west coast of India, and 
compared them with those well known in Ireland. He considers, that 
rain and atmospheric agency have been insufficient to account for them, 
assigning his reasons for believing, that the action of the sea could alone 
be sufficient to produce the condition of the earth sur&ce, which we now 
find in the districts described by him. 

In December the Eev. "William Robinson, of Cambridge, gave us 
his views of some theories to account for the climatic changes of our 
earth, arising from variations in the centre of its figure and gra- 
vity, communicated by the Rev. Professor Haughton, wiSi a most able 
exposition of all the physical and mathematical theories on the subject; 
and at the last meeting Mr. Scott read a paper " on the Granitic Dis- 
trict of Strontian, in Argyleshire" — a district visitfed by him in order to 
carry on the investigations in which he and Professor Haughton had 
been formerly engaged, with reference to the character of the granites 
of N. W. Ireland and of Scotland, and their relations to the circumja- 
cent rocks. 

We cannot conclude this Report without expressing the loss the 
Society has experienced in the resignation of Mr. R. H. Scott of his post 
of Honorary Secretary, which he has so ably filled for many years, and 
has contributed so much towards forwarding its interests, and devoted 
himself with such energy to its advancement. We must all, however, 
congratulate him on the very distinguished position he has been selected 
to fill, and is in every way so worthy of. Mr. Reeves has also been 
obliged to resign as Co-Honorary Secretary ; and Professor Haughton 
and Mr. MacaHster have kindly offered their services to fill the va- 
cancies. 

As to the financial position of the Society, we are able to congratu- 
late the Fellows on the large increase of the subscriptions during the 
past year, amounting to £23 158., the total amount received being 
£157 19«., of which £42 12«, consisted of Life Compositions ; out of 
which £36 was invested in Government Stock, leaving £6 12«. to be 
invested. We have paid Mr. M. H. GiU, on account of printing, 
£58 5«. 6d., leaving a balance due to him of £61 14«. Sd. We have 
also received £6 12«. Sd,, dividends on Government Stock, standing to 
our credit, which now amounts to £176 8«. 3rf. ; and we close our ac- 
counts with a balance in hands of £6 2^. 7d. 
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In the Appendix will be found, as usual :— 

Ist. A List of Fellows now on the books of the Society. 
2nd. „ y, „ gained and lost during the year. 
3rd. fj Donations received during the year. 
4th. , f Societies and Institutions to whom a copy of the ' ' Jour- 
nal" is regularly forwarded. 

5th. An Abstract of the Treasurer's Account for the year 1866. 
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APPENDIX TO ANIOJAL REPORT. 



No. I. 
LIST OF FELLOWS, CORRECTED TO JANUARY 31, 1867. 



Fellowt are requested to correct errore in this Litt, by letter to the Hon, Secretariea, 
35, Trinity College^ Dublin; or to the Assistant Secretary, 



OFFICERS OF THE SOCIETY FOR THE YEAR 1867-68. 

pREsroEHT. — The Earl of Enniskillen, F. R. S. 

Vicb-Presidknts.— Alex. Carte, M. D., F. L. S. ; Rev. H. Lloyd, D. D., F. R. S., 
Provost T. C. D. ; Robert Callwell, Esq. ; Joseph B. Jukes, M. A., F. R. S. ; Colonel 
Meadows Taylor, M. R. I. A. 

Treasurers. — Gilbert Sanders, Esq. ; Samuel Downing, LL. D. 

Secretaries.— Rev. S.'Haughton, M. D., F. R S., F. T. C. D.; A.Macalister,M.D. 

Council.— Sir Richard Griffith, Bart, LL. D., F. G. S. ; John Kelly, Esq. ; William 
Andrews, Esq. ; Alphonse Gages, M. R. I. A. ; B. B. Stoney, C. E. ; Robert S. 
Reeves, M. A. ; John Barker, M. D. ; John Good, Esq. ; W. B. Brownrigg, Esq. ; W. 
Frazer, M. D., M. R. I. A. ; Joseph O'Kelly, Esq. ; C. P. Cotton, C. E. j Emerson J. Rey- 
nolds, Esq. ; F. J. Sidney, LL. D. ; with the Honorary Officers. 

HONORARY FELLOWS. 
Elected. 

1844. 1. Bone, M. Ami, For. Mem., L. G. S., Paris. 

1865. 2. Burton, Capt R. F., H. M. Consul, Santoz, 

1861. 3. Daubr^e, M., Membre de llnstitut, 91, RuedeGrivilU, St.Gtrmains^ Paris. 

1861. 4. Delesse, M., Ing^uieur des Mines, Paris. 

1865. 5. Des Cloiseaux, M., Prof, of Mineralogy, Jardin des Plantes^ Paris, 

1861. 6. De Serres, M. Marcel, Montpelier, 

1861. 7. Deville, M. C. Ste Claire, Paris, 

1861. 8. Deville, M. H. Ste Claire, Pans, 

1861. 9. De Koninck, M. L., For. Mem., L. G. S., Liege, 

1861. 10. Geinitz, M. H. B., For. Mem., L. G. a, Dresden, 

1863. 11. Hunt, Dr. T. Sterry, F. R. S., Montreal, 

1844. 12. Lyell, Sir Charles, F. R. S., 73, Harley-street, London, W, 

1861. 13. M'Clintock, Sir Leopold, R. N., 21, Merrion-square, North. 

1844. 14. Murchison, Sir Roderick L, F. R. S., 16, Belgrave-square, London, S. W, 

1832. 15. Sedgwick, Rev. A., F.R. S., Cambridge, 

HONORARY CORRESPONDING FELLOWS. 

1859. 1. Gordon, John, C. E., India. 

1859. 2. Hargrave, Henry J. B., C. E., India. 

1859. 3. Hime, John, C. E., Ceyhn. 

1858. 4. Kingsmill, Thomas W., Hong Kong, 

1855. 5. Medlicott, Joseph, India. 

1854. 6. Oldham, Thomas, F. R. S., Calcutta. 

FELLOWS WHO HAVE PAID LIFE COMPOSITION. 

1853. 1. Allen, Richard Purdy, 10, Besshoro' -terrace, N. C. Road. 
1861. 2. Armstrong, Andrew, 16, Z>'0/ter-*^ree/. 

1861. 3. Brown, l\^rkham, Connorree Mining Company, Westland-row, 
1857. 4. Carson, Rev. Joseph, D. D., F. T. C. D., Trinity College. 
1832. 6. Davis, Charles, M.D., 33, York-street, 

joxmN/K, a. s. I. — VOL, i. 2 n 
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Elected. 

1867. 6. Dowse, Richard, Mountjoy-square. 

1861. 7. Fottrell, Edward, 86, Harcourt-ttreet, 

1862. 8. Frazer, W., M. D., M. R. I. A., 124, Stephen* s-preen. 
1857. 9. Greene, John Ball, 6, Ely-place, 

1857. 10. Haliday, A. H., A. M., F. L. S., M. R. I. A., Hareourt-itreet. 

1848. 11. Haughton, Rev. Professor, M. D., F. R. S., 40, Drinity College, 

1862. 12. Henry, F. H., Lodge Park, Straffan, Co. Kildare. 

1850. 13. Hone, Nathaniel, M. R.. A. St. Doulough\ Co. DubHn. 

1861. 14. Hone, Thomas, Vapton, Monkstown^ County Dublin, 

1831. 15. Hatt<m, Robert, F. G. S., Putney Park, London, 

1851. 16. Jukes, Joseph Beete, F. R. »S., 51, Stephen' s-green, 
1834. 17. King, Hon. James, M. R. I.A., Mitchehtown, 
1866. 18. lAlor, J. J., Longfardrterracey Afonkttoum. 

1856. 19. Lentaigne, John, M. D., Great Denmark-street. 

1848. 20. Luby, Rev. Thomas, D. D., F. T. C D., THnity College. 
1851. 21. Malahide, Lord Talbot de, F. R. S., Malahide Cattle, Malakide. 

1838. 22. Mallet, Robert, G. £., F. R. S., 1, The Grove, Clapham-road, London, 
1846. 23. Murray, B. B., County Survey Office, Downshire-road, Newry. 
1859. 24. Ogilby, William, F. G. &, Liadeen, Dunmane^k, Co. TJ^m. 

1849. 25. Sidney, F. J., LL. D., 19, Herbert-etreet. 

1864. 26. Symes, Richard Glasoott, 51, Stephen'a-green, 

1851. 27. Whitty, John Irvine, LL. D., 35, Lower Monmi-etreeL 

FELLOWS WHO HAVE PAID HALF LIFE COMPOSITION.* 

1854. 1. Barnes, Edward, Ballymurtagh, Co. Wicklow. 

1866. 2. Bradley, Samuel, LUile Cattle, Caatleeomer, 

1832. 3. Bryce, James, LL. D., F. G. S., High School, Glasgow, 

1862. 4. Carter, T. S., Watlington Park, Watlington, Oxfordshire. 
1854. 5. Clemes, John, Luganure Mine, Glendalmtgh, Co. Wicklow, 

1857. 6. Crawford, Robert, C. E., care of Messrs. Peto andBetts, 9, Great George'e- 

street, Westminster, S. W. 

1861. 7. Crosbie, William, Ardfert Ahhey, Ardfert, Tralee, 

1866. 8. Duffin, W. E. L* Estrange, Maghera Rectory, Co. Down, 

1861. 9. Dunally, Lord, Kilboy, Nenagh. 

1856. 10. DuNoyer, G. V., M. R. I. A., 51, Stephen's green, 

1832. 11. Dunraven, Earl of, F. R, S., Adare, Co. Limerick. 

1866. 12. Ellis, R. H., The Hill, Monkstown. 

1836. 13. Enniskillen, Earl of, F. R. S"), M. R. I. A., Florence Court, Enniskillen. 

1844. 14. Esmonde, Sir Thomas, Bart., U. R. 1. A., Johnstown Castle, Wexford. 

1866. 15. Graves, S. R., M. P., Wavertree, Liverpool. 

1853. 16. Harkness, Professor, F. R. S., Queen's College, Cork. 

1861. 17. Harte, W., C. E, Buncrana, Donegal. 
1856. 18. Haughton, Lient. John, R. A. 

1850. 19. Head, Henry, M. D., 7, FitzwilUam-sqvare. 

1858. 20. Hill, J., C. E., Tullamore. 

1862. 21. Hudson, R., F. R. S., F. L. S., Clapham Common, London, 

1865. 22. Jacob, Arthur, B. A., Town Hall, Croydon, Surrey. 

1839. 23. James, Sir H., Colonel, R.E., F.RS., Ordnance Survey Office, Southampton, 

* Extract from By-Laws. 

" Any person not residing for more than sixty -three days In each year within twenty miles of 
Dublin, shall be a Fellow for Life, or until he comes to reside within the above distance, on paying 
to the Treasurers the sum of £5 bs. 

*' Any non-resident Life Fellow who shall reside wifliin twea^y miles of Dnblln for more than sixly- 
three days in any one year, shall cease to be a Fellow, unless he shall eitlier pay an additional com- 
position of £5 6«M or shall pay a snbscrlption of 10«. 6dL for each year in which he ihaU so reside for 
more than sixty-three days.** 
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Elected. 

1832. 24. Kearney, Thomas, PaUasffreen^ Ca. ZtmmcA. 

1857. 25. Keane, Marcus, Beech Park, Ennis^ Co. Clare, 
1835. 26. Kelly, John, 38, Mountpleasant-agHart, Satkmineg, 

1853. 27. Kinahao, George H., 28, D'Olier-ttreet. 

1862. 28. Kincaid, Joseph, Jun., C. £., 9, Spring-garden$^ London^ S. fF» 

1838. 29. Larcom, Major-General Sir Thomas, R. £., LL. D., F. R. S., Phcenix Park, 

1858. 30. Leech, Lieut-Colonel, R. £., 3, St. James' s-aquarey London, S. W, 

1840. 81. Lindsay, Henry L., C. E., Melbourne, care of J. Bower, Esq., CE., 28, Souih 

Frederick 'Street. 

1840. 32. Montgomery, James £., M. R. I. A. 

1856. 33. Molony, C. P., Capt., 25th Regt., Madras N. I., per Mestrs. Grinlay and 

Co., 3, Cornhilly London, 

1 856. 34. Medlicott, Henry B., F. 6. S., Qeologioal Survey of India, per Smith and 

Elder, Comhill, London, E. C. 

1857. 36. M*Ivor, Rev. James, Rectory, Moyle, Newtownstewart^ Co, Jerome. 
1865. 36. Morton, G. H., 7, London- road, Liverpool, 

1845. 37. Neville, John, C. E., M. R. L A., Dundalk. 

1852. 38. O'Kelly, Joseph, 54, Stephen' s-green, 
1832. 39. Renny, Henry L., R. E., Canada, 

1865. 40. Scott, J. M., Bengal Prendeney College, Calcutta. 

1854. 41. Smyth, W. W., F. R. S., Jermyn-street, London. 

1865. 42. Steele, Rev. W., Portora Royal School^ Ennkkillm. 
1857. 43. Tait, Alexander, C E., Queen's Elms, Belfast, 
1832. 44. Tighe, Right Hon. William, Woodstock, Innistiogue. 

1866. 45. Townsend, H. W., Clonakilty. 
1866. 46. Wall, H. P., Portarlington. 
1864. 47. Waller, G. A., St. James's-gate, 

1853. 48. Webster, William B., 104, Grafton-ttreet. 
1861. 49. Whitney, C. J., Brisbane, Queensland, 

1846. 60, Willson, Walter, 61, Stephen's green. 

1854. 61. Wyley, Andrew, 61, Stephen' s-green, 

1857. 52. Wynne, Arthur B., F. G. S., 61, Stephen's-green. 

AimUAL FELLOWS. 

1861. 1. Andrews, Williftm, Askton, Monkstown. 

1831. 2. Apjohn, James, M. D., F. R. S., South-hill Bouse, Biaekroek. 
1857. 3. Bandon, Earl of, D. C. L., Castle Bernard, Btndon, Co. Cork, 

1859. 4. Barker, John, M. B., 83, Waterloo-road, 

1861. 6. Barrington, C. E., Fassaroe, Bray, 

1862. 6. Barrington, E., Fassaroe, Bray. 
1862. 7. Barton, H. M., 5, Foster-plaee, 

1864. 8. Bateman, C. W., LL. B., West End, Mallow. 

1869. 9. Battersby, Francis, M. D., 16, Wdrrington^plaee. 

1844. 10. Bective, Earl of, Headfort, Kells, 

1862. 11. Bennett, E., M. B., 2, Upper FitzwilKam- street. 

1857. 12. Bolton, George, Jun., 6, Ely-place. 

1861. 13. Bolton, H. E., 5, Clonskea-terraee, Ranelagh. 

1864. 14. Bradshaw, G. B., 38, Sandford-road, Ranelagh. 

1831. 16. Brady, Right Hon. Maziere, 26, Upper Pemhrokestreei. 

1861. 16. Brown rigg, W.B., Brannockstown, Co. Kildare. 
1840. 17. Callwell, Robert, M. R, I. A., 25, Herbert-place, 

1857. 18. Carte, Alexander, A. M., M. D., F. L. S., Royal Dublin Society. 

1862. 19. Close, Rev. Maxwell, Newtownpark, Blaekrock, 

1858. 20. Cotton, Charles P., C. E., 11, Lower Pembroke-street, 

1862. 21. Cousins, A. L., C. £., 60, Hareourt-street, 

1834. 22. Croker, Charles P., M.D., 7, Merrion-square, West. 

1863. 23. Crook, Rev. R., LL. D., 2, 8t, John^s-road, Sandymount. 
1853. 24. De Vesci, Lord, Abbe^irix House, Abbeyleix. 

1863. 26. Dixon, G., 32, Holies -street. 
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Elected. 

1849. 26. Downing, Samuel, C. E., LL. D., 6, Trinity College, 

1852. 27. Doyle, J. B., Derrymore House^ Newry. 

1866. 28. Edgeworth, D. B., C. £., Kildare street Clvh. 

1865. 29. Fleming, John M., Royal Engineers' Department^ Royal Barracks. 

1866. 30. Foot, A. W., M. D., Upper Pembroke- street. 

1858. 31. Gages, Alphoiise, M.B. I. A., 51, Stephen' s-green. 

1864. 32. Gahen, A., C. £., Omagh. 

1849. 33. Galbraith, Rev. Joseph A., F. T. C. D., Trinity College. 

1865. 34. Gibson, John, C. £., Siapleton-place^ Dundalk. 

1866. 35. Gray, R.A., C.E., 5, Palmerston Villas^ Upper Rathmines. 

1859. 36. Green,MuTdock^ 62y Lower Sackville-street. 
1862. 37. Gribbon, C. P., 72, Stephen' s-green. 

1831. 38. Griffith, Sir R., Bart., LL. D., F. G. S., 2, Fitzwilliam-plaee. 

1856. 39. Good, John, City-quay. 

1857. 40. Hampton, Thomas, C. E., 6, Ely-place. 
1866. 41. Harold,' W. J., Ormonci-guay. 

1866. 42. Heron, Robert, Ormond-quay. 

1861. 43. Hudson, A., M. D., Merrion-square, 

1865. 44. Hntton, T. M., 118, Summer-hill. 

1852, 45. Jellett, Rev. Professor, F. T. C. D., M. R. I. A., 9, Trinity College. 

1842. 46. Jennings, F. M., M* R. L A., F. G. S., Brown-street, Cork. 
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278 . JOUBNAL OF THS BOYAL OEOLOGICAI. SOCIBTT OP IBELiKD. 

St. Petenbmgh. — Kaiserliche Gesellschaft fiir die Gesammte Mineralogie. Verluind- 

Inngeo, 1863. 
St. Lonis. — ^Academy of Science, Vol. II., No. 2. 
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Geinitz, H. B., and Liebe, Dr. K. H. — Ueber ein iBquivalent der takonischea 
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Page, D., F. G. S. — Addresses on " Geology and Modern Thought," "Present Position and 

Future Prospects of Geological Inquiry." 
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Liban. 
Winchell, Prof. A. — Enumeration of Fossils collected in the Niagara Limestone at Chi- 
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On the Drift of Michigan. 

On the Prairies of the Mississippi Yalley. 
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Wood, S. Y. — Remarks in Explanation of the Map of the Upper Tertiaries of the Coun- 
ties of Norfolk, Suffolk, Essex, Middlesex, Hertford, Cambridge, Huntingdon, and 
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Pastagej Fatemotter-row, London, E. C» 
The Royal library. 
Naturforschende Gesellschaft. 



282 



JOUBNAL OF THB BOTAX GEOLOGICAL 80CIET7 OP IBELAKD. 




HnruTEB OP PBOCEXPnrGS pos the YEAB 1866-67. 283 

MINUTES OF PROCEEDINGS FOR THE TEAR 1866-67. 



GsHXRAL Mbbthto, Mabgh 14, 1866. 
RoBEBT Callwbll, Esq., In the Chair. 

The minntee of the last meeting were read, compared, and signed ; donations were 
announced, and thanks voted. 

Mr. W. H. Westropp read Mr. 6. H. Kinahan*s paper on ** Some of the Drift in 
Irdand" (p. 191.) 

Mr. Close read his paper, *' Notes on the General Glaciation of Ireland ** (p. 207.) 

Mr. Scott proposed, and Dr. Bennett seconded a vote of thanks to Mr. Close for his 
valuable paper, and for the dear demonstration of his views which he had laid before 
the meeting." 

Rbsolvbd : — " That the discussion on Mr. Close's paper be postponed until the 
next meeting. 

The meeting then adjourned. 



GsinERAL Mestino Apbil 11, 1866. 
J. Scott Moobb, J. P., D. L., in the Chair. 

The minutes of the last meeting were read, compared, and signed ; donationa were 
announced, and thanks voted. 

Mr. Close read an abstract of his paper read at the last meeting, the discussion on 
which was postponed by resolution of the Society. 

Professor Haughton observed that the paper had been one of the most important 
ever brought before the Society, as it reduced to a certain law the various observations 
recorded through IreUnd of so-called glacial striationa. Mr. Close gave proofs of a 
general scoring from N. W. to S. E., agreeing with the observations of transatlantic 
geologists; and it would appear that the local variations from this direction which had 
been observed were subsequent to the original stiiations ; e.^., from his own observations 
at Kenmare, tiie striations were parallel to the valley, but the general striations were 
transverse to toat direction. He agreed with Mr. Close in the idea that the glacial action 
was not referrible solely to local action due to the present position of mountain chains, 
but to some more general causes affecting the whole of the island. What was that 
cause? We have no proof of the existence of a continent to the N.W. of Ireland, 
as the Atiantic is very deep there, and has been so for times long anterior to those now 
under consideration. The sea between Africa and Cape St Roque was much shallower 
than the North Atiantic Would not a south current such as flows out of Baffin's Bay 
account for the phenomena, which would then be due to floating ice ? The hypothesis 
of a continent to the N. W. would suppose that land existed in a sea which was at pre- 
sent three miles deep; and Professor Haughton now laid before the Society some 
results obtained by the assistance of Admiral Ervingen, of the Danish Marine, who had 
had observations made on the coast of Greenland by Mr. Asbo, a Missionary, near Cape 
Farewell, and from which it would appear that the mean depth of the whole Atiantic 
Ocean down to the South Pole, indudiug the shallow at Cape St Roque, was 8*80 miles ; 
so that he did not consider there was any proof of the former existence of a continent 
situated in the centre of the present Atiantic Ocean. 

Mr. Du Noyer confirmed the statements that local striations were transverse to the 
main markings, but agreed with Professor Haughton that the striations were not due to 
glacier ice, as there was no proof of the existence of land to account for this. 

Dr. Macalister confirmed Mr. Close's result from observations of his own, in Skye 
and Mull, and from some which he had received from Stromness, in the Orkneys, all prov- 
ing a current from N. W. to S. E. : he agreed with the last two speakers, that the ice was 
not glacier ice. The shells found at Stromness and at Thurso, in the drift, were marine. 
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Hugh WMer thought that the drift was formed by floating ice, the dressing of the rocks 
proceeding from below upwards. Mr. Gumming, in the Isle of Man, had quoted a 
boulder carried from the N. W., but raised to a level of 700 feet above its original 
position. 

Mr. Scott and Mr. Westropp made some observations as to the probability of the 
striation having been caused by land ice. Mr. Close, in reply, stated that the idea of a 
Tertiaiy Atlantic Continent had been mooted, and might account for the land to the 
N. W. of this country. He agreed with the last speakers that fixed ice was pro- 
bably the agent. 

Mr. Bolton read his paper on " Slickensides observed in the Island of Arran** 
(p. 242). 

Mr. Du Noyer was glad to hear that Mr. Bolton was induced to separate the two 
classes of Slickensides — those caused by motion, and those due to crystallization. As 
to the former, a very slight motion was sufficient to caifte the appearance, as was proved by 
the facts observed in the working of the machine for making compressed turf by Mr. 
Hodgson's process. 

* Mr. Du Noyer read his *' Notes on the Discovery of a Megaceros near Kilskeer, 
county of Meath" (p. 247). 

The meeting then adjourned. 



Genbbal Mbstzno, Mat 9, 1866. 
Mb. J. Scott Moobe, D. L., J. P. in the Chair. 

The minutes of last meeting were read, compared, and signed ; donations announced, 
and thanks voted. 

Mr. 0' Kelly read a short notice, introductory to the Exhibition of some Fossil 
Foraminifera from the Tertiary beds of Malaga. 

Mr. Baily gave a description of the Fossils. 

Mr. Scott read a " Notice of the Occurrence of some Fdstone, Ash, and Trap in the 
Curlew Hills, Co. Sligo," by Messrs. Jukes and Foot (p. 249). 

Professor Haughton exhibited to the meeting four stone implements, found im- 
bedded in magnetic iron gravel, or semi-consolidated "laterite," in the valley of the 
Soomamookey River, near Kircumbody, North Arcot district, Madras ; and presented 
to the Museum of Trinity College by T. H. Going, C. E. 

These specimens, which are of large size, and of the rudest workmanship, are made 
of a coarse yellowish quartzose grit, and must have formed the weapons of men in the 
rudest possible state of culture. The ^'laterite** in which they were found imbedded is 
generally regarded as the equivalent of European " drift ;" but there is no evidence to 
show that the weapons were of the same age as the magnetic iron gravel in which they 
were found. 

Professor Haughton exhibited also a number of quartz, jasper, and flint arrow heads 
of old Creek and Choctaw manufacture, found in Central Alabama; and presented to 
the Museum of Trinity College by Professor J. W. Mallet 

In connexion with the interesting question of the probable age of the so-called 
'* Stone Period," Professor Haughton read the following communication from Mr. G. F. 
Moore, who has spent a large portion of his life in Western Australia: — 

** Much interest has l^n excited lately on the subject of the history of what is 
called the * Stone Period,* and doubts even have been entertained as to the possibility of 
human beings sustaining life without the use and assistance of metals to a greater or 
less extent ; but the aborigines of Australia furnish a living instance of a race who even 
at this day, in their savage state, are wholly without the use of metals of any sort I 
can speak with confidence of that portion of those people of whose ways and habits I 
had much experience during many years ; so that I can assert that at the time of our 
first coming regularly and systematically into contact with that people, about the year 
1 830, the natives of the south-western part of Australia had not even the slightest know- 
ledge of any kind of metal. There is not a name for such in their language, and their 
only idea of such a substance was, that it was a hard sort of stone ; yet they have wea- 
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pons, and some tools— they have spears, knives, hatchets, projectiles, skewers, and also 
implements for loosening and shoyelling oat earth. One sort of spear, called ' Gidji 
Boryl,* having a serrated edge, formed of chips of quartz, is most formidable in war ; 
another sort, called * Gidji Garbel/ armed with a wooden barb, is most efiective for the 
destmction of game. They have no vessels capable of holding any liquid, not even a 
shell, a gonrd, or a joint of bamboo^ much less of metal ; no means of cooking food by 
boiling or heating water ; no implement for cultivation, yet they can loosen the earth 
with a long stick, shaped at the end like a crowbar, and, in digging for water, can sho- 
vel out the earth by a piece of hardened bark. Their hatchet, odled * Kadjo,* is formed 
merely by cementing two pieces of stone to the end of a short stick ; and such is the 
tenacity of this cement that I never saw an instance of its giving way, yet with the 
blunter end they break the hardest bones, and with the sharper end they cut deep 
notches in the bark, by means of which they can climb the largest and tallest trees, as- 
sisting themselves by the spike-shaped end of the handle of the hatchet. The serrated 
edge of the war-spear, as well as the serrated edge of the knife, called * Dappa,* were 
formed of small chips of quartz, struck off from the lump by the aid of their hammer, 
and are fastened also by cement. Since we came among them they have learned to 
chip pieces of glass from a bottle, instead of the chips of quartz ; they find the glass 
more cutting, and more easily shaped, and therefore they now prefer it. Nevertheless, 
in remote places, and in their savage state, they are a people, as I said at first, liv- 
ing even now in a state which may be truly described as a ' Stone Period* " (May 2, 
1866). The cement with which these stone implements are attached to their handles is 
the sap of the Xanthorrhaa hastiih. 

Messrs. Macalister, Close, Scott, and the Chairman joined in the discussion. 
The meeting then adjourned. 



General Mebtino, June 18, 1866. 
pROFBssoB Havghtok, in the Chair. 

The minutes of last meeting were read, compared, and signed ; donations announced, 
and thanks voted. 

The ballot for new Fellows was declared open. 

Dr. Carte and Mr. Good were appointed scrutineers. 

The Chairman drew the attention of the Fellows to the fact, that this Society had 
not been hitherto represented at the meeting of the British Association, and he accord- 
ingly would proceed, with the approbation of the meeting, to nominate three Fellows ; 
viz : — Professor Jukes, Rev. M. Close, Mr. J. J. Lalor, who would attend the meeting, 
in order to act as the representatives of the Society at the meeting in Nottingham. 
This proposal was unanimously adopted. 

Mr. S. J. Scott Moore read his paper on " a Specimen of Granite, exhibiting Sphe- 
roidal Structure, from Cloghlea, County of Wicklow ; and on the Discovery of an Ancient 
Stone Hatchet" (p. 250) ; and also read a letter from his brother, relative to an oval stone, 
which he exhibited : — 

" 57, Sloane-btbsbt, London, March 81, 1866. 

** Dbab Joseph, — On the spur of the moment, I give you all that I can now recall 
to mind of the history of the < Oval Aerolite.* 

" About twenty-five years ago, Weenat, an intelligent youth of the Aboriginal race 
of Western Australia, told me that he knew and would show me where there was a 
number of stones that were said by the natives to have fallen tram the sky long ago. 
It was this same Weenat who once sung the first part of * Ye banks and braes,* and 
when I asked for the second part replied — * no other one roundabout— far away gocan*t 
get him.* He said that these stones were carefully placed on the ground, arranged like 
the eggs in a bird's nest-~that from time to time they were taken up and arranged 
afresh on the surface, so that they should not at any time be either wholly or partially 
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ooTsrad bjT any chanot aocumulation of earth. He led me up a rallejr among the hills, 
two or three milee from mj own conntry hooie at Hillendon, on the banks of the Swan 
BiTor ; and there I fonnd the nest, as he had described it, having perhaps about twenty 
stones, of yarions shapes and sixes, disposed so as to form a drole of about two feet in 
diameter. The stones had all a peculiar glossy look on the outside, but were by no 
means of the same colour or character — some being like granite, some like compact 
hard sandstone, some like basalt ; but one, in particular, was very remarkable in shape, 
colour, and appearance. This one was placed in the centre, and was so exactly like & 
magnified egg of an Emu, that the similitude was startling. The shape was oral, as 
perfect as that of the egg itself; the colour was of the same peculiar shade of dark olive 
green, and the outside had the same polished yet not quite smooth surface which 
eharacterizes the natural full-sized egg of the Emu. That stone is (probably) now be- 
fore yon, and any person who has ever seen an egg of that bird will at once perceive 
the resemblance. In the colony the invariable exclamation of any one who saw the 
■tone for the first time was, * What an enormous Emu's egg I where did you find such an 
^gg as that?' You will observe that it is very heavy, and therefore will not be surprised 
to find that, although I was riding, yet not being provided with any basket, or other such 
means of conveyance, I was not able to carry away more than two in my hands. The 
native could not, or would not, cany any such weight I have never had it in my power 
to visit that spot again. I came to England on a short leave of absence soon afterwards, 
and brought the specimen with me to this country. 

" Now comes the question, < What is it ? ' I have no other authority to give for ita 
being an aerolite than the mere assertion of the tradition so communicated to me, 
namely that the yoong-ar (natives) all say that these stones fell from the sky ; that 
they treat them with care and reverence, as testified by their placing them together in 
the circular form, as in a nest ; and by their anxiety to preserve them from being soiled 
or covered with earth. On the subject of their reverence for stones I may here mention 
that on one occasion, in the course of an exploring expedition, we passed near a tall 
standing stone called ' Boy£ Gogomat,' the Gogomat stone. A native who accompanied 
us broke off an armlhl of the rush-like leaves of a Zanthorrhcsa, and strewed them round 
the stone, to make, as he said, a bed for the Gogomat. I could get no other explana- 
tion of the act than that they always did so. But, to return to the aerolite — It 
diffsrs totally from any rock in the neighbourhood ; indeed, from any rock that I have 
ever seen in Australia. The basis of all the hills round about is a grey granite ; there are 
also pieces of what is colonially called ironstone, and there is a vein of basalt at no great 
distance, but this stone does not resemble any of those. It cannot be water-borne and 
water-rolled ; for it was among the hills, and at least fourteen miles from the sea ; and 
there are no rounded or rolled stones on that coast, even if a stone water-rolled could 
ever assume such a perfect oval shape. 

*' It cannot have been artificially made; for the natives have no means of making such, 
even supposing they had any object to gain by it In fact they are too much pressed 
by the constant necessity of wandering about in search of food to have any leisure for 
such an amusement No native man would or could carry any such cumbrous impedi- 
ment about with him. He must have his arms free, and his body prepared for Instant 
and vigorous action in pursuit of game, or for personal defence. Women sometimes 
carry in their bags small stones for the purpose of grinding hard substances, but such 
stones are not heavier than one pound, or two at most, and they are always of a flattened 
shape, and somewhat hollowed in the middle. Under all these circumstances, it seems 
reasonable to conclude that the native tradition is correct as applied to tMs stone in 
particular, and that It is really an aerolite. I shall be glad to hear the result of any 
scientific examhiation or analysis of it 

'* Yours affectionately, 

«»G.F. Moore.- 

The Chairman remarked that the so-called egg resembled an Emu*s egg very closely, 
especially a worn one. It wa^ undoubtedly a boulder stone, polished by aqueous ac- 
tion. He then exhibited a specimen which had been brought from the South of Africa 
as a meteorite; it was a stone in a hollow siliceous nodule, containing loose sand. He 
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had seen a brooch moanted in silver, which was considered a great rarity, and sup- 
posed to be a meteorite ; it was really a uodule from the coal-measares. In his opi- 
nion nine-tenths of the supposed meteorites are sham. He then read a letter from 
Professor Haidmger, of Vienna, relative to the Dundmm Meteorite. 

Professor Haughton then read his own papers on " Some Zeolites from the Presidency 
of Bombay/' (p. 252), and on " Some Lavas, from New Zealand" (p. 254). 

The ballot was declared closed. 

Messrs. W. E. L'Estrange Duffin, N. W. Townsend, R, H. Ellis, and H. P. Wall, 
were declared to be elected Fellows. 

The meeting was then adjourned. 



General Meeting, Noyembeb 14, 1866. 
A. Carte, Esq., M. D., in the Chair. 

The minutes of last meeting were read, compared, and signed; donations an- 
nounced, and thanks voted. 

The Honorary Secretaries ptesented, on behalf of the President, the Earl of Ennis- 
killen, two specimens of fossil trees from the sandstone near Florencecourt ; and also a 
large series of casts of the famous Mammalian fossils which] were found at Eppelsheim, 
and are now in the Museum of Darmstadt. They stated that it is now extremely diffi- 
cult to obtain these casts. 

The marked thanks of the Society were voted to the President for this valuable addi- 
tion to the Museum. 

The following gentlemen were elected Associates of the Society for the present ses- 
sion : — ^M. Backhouse, W. Atkins, £. Wynne, A. Phelan, J. H. Moore, Luke Eiffe, 
and Jason Rigby, Eaqrs. 

Mr. A\ B. Wynne's paper, *' Notes on some of the Physical Features of the Ground 
as connected with Denudation," was read in his absence by Mr. Scott (p. 256). 

Mr. Scott said that they owed a great deal to Mr. Wynne for having remembered the 
Society, although he was now at a distance from Irehud, being connected with the Geo- 
logical Survey of India ; and also for his having sent them the series of sketches with 
which the wall was covered, and which so fully illustrated the author's views. 

Mr. Close remarked that some of the glens near Killamey were certainly not produced 
by marine action alone. He would suggest that ice had been the chief agent in these 
cases. 

Dr. Whitty mentioned that he had seen caves in Arabia which he considered to 
be due to simple atmospheric disintegration. They were found in a region where there 
was no rain — ^at the very summit of Mount Sinai. He thought this was very re- 
markable. 

A Fellow suggested that the caves might have been made by human agency as se- 
pulchres. 

Dr. Whitty admitted that there were traces of human action up to the very top 
of the mountain, as, in spite of whatever the Rev. C. Foster might say, the famous 
Sinaitic inscriptions were to be seen up to the very summit, Mr. Foster having stated 
that they did not occur nearer than a few miles from the spot Still, however, he 
thought that the caves were produced by natural causes, in a granite which disinte- 
grated easily. 

Dr. Downing asked how the fact of 4he permanence of the inscriptions could be re- 
conciled with the great facility with which the granite was said to yield to the denuding 
action of the sun and air. 

Mr. Reeves srid that he had often noticed on the slopes of the Alps that the rock 
yielded to denudation very unequally, and thought that the amount of the action was 
more dependent on the texture of the rock than anything else. 

Mr. Close then read his paper, " On some Peculiarities in the Phenomena of Glacia- 
tion, as indicating the Nature of the Agent." 

/OTJKN. K. G. S. L — ^VOL. 1. 2 P 
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He observed that, although some more important particulars connected with the 
phenomena of the general glaciation seem to indicate sufficiently the nature of the gla- 
ciating agent, yet it might be worth while to mention a few others of less importance, 
which also seem to bear upon the question. 

Any instances that he has noticed of very unsteady striation on an open, even, sur- 
fkca of rock, have always been on low grounds. If this be more than mere accident, 
it cannot be accounted for on any theory but that of land ice. The freezing point of 
water, or the melting point of ice, is lowered by pressure ; therefore the underneath 
parts of the general glacier must have been softer than the upper, and probably in many 
places quite in a sludgy condition.. 

Glaciated surfaces sometimes demonstrate, in different ways, that the grinding 
agent must have had not only a very steady but a very alow motion, like that of 
glacier ice. 

The larger furrows with rough edges, which have evidently been ploughed out by 
the passage of a single block, often prove that the block was held very firmly whilst 
being carried along. Mr. Du Noyer has observed that such furrows are sometimes fine 
at one end, and broad at the oth6r, where they terminate abruptly ; the broad, blunt 
end pointing in the direction towards which the block was moving. His explanation 
is evidently the true one ~yiz., tliat. When the resistance offered by the rock became too 
great for the firm grip in which the block was held by the mass which bore it along, 
the block was forced to turn, and so to leave the furrow with an abrupt end. A very 
remarkable ice>g^und surface beside the Glenummera stream, near where it flows into 
Dhu Lough, Killery Harbour, affords some instances of such furrows parallel to the fine 
striations with which the surface is covered. One furrow Is two yards long, and four 
inches wide at its abrupt end. Mr. Kinahan has found an instance a few miles S. E. of 
Westport five yards long, and five inches wide at its abrupt end. 

The comparative rarity of such large furrows appears to be explained by the experi- 
ments on rock-grinding instituted by our Honorary Fellow, M. Daubree ('* Bull, de la 
Soc. 660I. de France,** 2ndSerie, tom. xv., 1857). When stones were pressed by 
means of stiff day on the slab to be ground, they were very soon driven into the matrix 
of day, and ceased to score the .slab. It is to be supposed that large blocks would soon 
be forced thus into the mingled mass of moraine and ice, where they would remain 
inoperative nntil, by internal movements in the mass, they were brought down again 
upon the floor of rock. 

Some of the above particulars give evidence strongly corroborative of that supplied 
by others in favour of the land ice theory ; though some may be of doubtful or obscure 
significance in respect thereto. 

An animated discussion followed, in which Dr. Macalister and several other Fdlows 
took part, and the meeting was then adjourned. 



General Meetino, December 12, 1866. 
Profbbsob Jukes, in the Chair. 

The minutes of the last meeting were read, compared, and signed; donations were 
announced, and thanks votedl 

Pbofsssor ELauohton read the following letter from the Ret. W. Robinson, of 
Cambridge : — 

''Cambridge, Nov. 13, 1866. 

" Sir, — If the lunar theory of Professor Hansen be sound, the moon's centres of g^vity 
and magnitude do not coincide, and consequently one hemisphere is too high for atmo- 
sphere, the other proportionately depressed. If, as seems probable, the moon has water, 
it must be on that depressed side, where there may be also abundance of life. 

** If, by some convulsive change in the depths of the moon, the two centres were made 
to coincide, and if the moon hersdf were made to rotate in fewer hours than now she re- 
quires days for that purpose, what phenomena would be the result? 

** 1. As temperature depends chiefly on levd, the pole of the moon we now cannot see 
has probably a warm, or even a steaming dimate } but after the supposed change the 
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region about the pole (assaming an axial inclination like our own) would be ice-bound. 
In short, there would be a startling contrast, like that presented by the geology and 
the present state of our Arctic regions. 2. If there be water on the farther side of the 
moon, it finds its bonndaiy where the land rises above the mean level. By the change 
supposed, a large part of the lunar water would be thrown to this side (which I may 
say, in passing, looks as though it were destined to be some time the bed of a sea), and 
there would be left traces of the present coast line — such traces, perhaps, as the Sahara 
of Africa and Arabia, and, in the same latitude, the great sandbank of the Bahamas, 
present to us. 8. If the moon were to undergo the changes supposed, there would be a 
very great difference between her two hemispheres — almost all the newest formations 
being in one hemisphere ; which I believe is the case with our world, as far as exami- 
nation has extended. 4. If the waters supposed to be on the farther side of the moon 
were in great part rolled to this side, they would bring with them the living creatures 
found upon the farther side, and spread them over this nearer hemisphere, thus creating at 
once new, but not extensive, land deposits ; and such deposits may perhaps be recog- 
nised in South America (Darwin's * Observations,* pp. 131, 135). 6. If a flood originat- 
ing in one of the tributaries of the Bhone filled some of the houses of Martigny with 
mud to the second story, such a roll and rush of waters as I have supposed, would pro- 
duce vast accumulations of mud, in which would be entombed the creatures that pe- 
rished by the cataclysm ; in short, there would be the phenomena of the Pampas. 
6. It is manifest that such a change in the centre of gravity as is supposed, with its 
attendant deluge, would strew the globe with boulders. 

** It has been commonly thought that the crust of the earth has been billowy in its 
movements. Have not geologists attributed too much motion to the valleys and hills, 
and too little to the waters ? Without touching the question of earlier changes, which 
were many and great, I can imagine that just before our era the earth was shaped as 
the moon is, and rotated but once while revolving round its primary ; and that among 
the last acts of creative power were those by which its previously divided centres were 
made to coincide, and diurnal rotation was imparted. This would account, I think, for 
all the phenomena described above, for only one of which (No. 4, if for that) are we able 
to account by any other theory known to me. 

<* But this hypothesis implies that the hemisphere of the earth, to which life was for- 
merly limited, was then in darkness ! Answer : (a) An extensive belt near the equator 
would receive light by refraction ; (b) The region of the Pole, and perhaps other regions 
too, might be illuminated by such electrical means as are now found in our northern 
lights; (e) A large proportion of the present inhabitants of the earth find light enough 
in the night. 

" I am, yours respectfully, 

** William Robinsoit. 
** Dr, Hanghion, Profeator ofOeolosfpi 
Trim. OolL Dublin:' 

And offered some remarks of his own in illustration of it. 

A discussion ensued, in which Professor Jellett and Dr. Macalister joined. 

Professor Hanghton also exhibited a skuU, found under remarkable droumstances in 
sinking the south shaft of the Liffey TunneL 

The meeting then adjourned. 



Gbnebal Mbbtino, Januabt 9, 1867. 
Db. ELluohton, in the Chair. 

The minutes of the last meeting were read, compared, and signed; donations were 
announced, and thanks voted. 

Mr. B. H. Scott read his " Notes of a Visit to the Granitic District of Strontian, 
ArgylUhire*' (p. 262). 

The Chairman said that he was sure that the meeting had beard with great interest 
the paper which had been read, as its subject was one for which the Society had long 
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been noted. For himself, it had, of course, a more special attraction, as he himself had 
taken a part in the former investigations to which Mr. Scott bad referred, and had ana- 
lyzed the specimens sent by Sir R. Murchison. It would be a matter of great impor- 
tance to ascertain exactly the composition of the striated feldspar to which allusion 
had been made, aa he had some doubt of all such feldspars being oligoclase — a doubt 
which was shared by Dr. T. Sterry Hunt, so well known for his investigations in this 
branch of geology. 

Mr. Scott then read a short notice on the Smelting of Iron by Wood Charcoal at the ' 
Lorn Furnace, Argyllshire: — 

The manufacture of iron by the means of charcoal was one for which Ireland was 
in former times very deservedly famed. We learn from Doctor Boate that there were 
several furnacea of this nature throughout Ireland, which were finally blown out about 
the middle of the seventeenth century. This was partly owing to the rebellion of 1641, 
and partly to the consumption of the forests. In some parts of England, iron is refined 
by means of charcoal; but it may be interesting to notice a true charcoal furnace, which 
is now in operation. The works are at Bunawe " Lorn furnaces." The charcoal is 
produced from coppice woods extending over several miles of country ; the yield varies 
from one to ten tons, according to the quality of the land. The woods are cut about 
every twenty-four years (in England eighteen) ; and such portion as would yield char- 
coal fitted for powder is selected and sent to the powder mills at Melfort. The iron 
ia, as may naturally be expected, of the very lightest quality, and is entirdy used by 
the manufacturers for tin plate. The proportion of charcoal to ore, is 1*.*2, in tons; the 
fomaoe is drawn once a day, and the weekly yield about thirty or forty tons. This ia 
very small, compared with our English coal furnaces ; but it is evident that the manu- 
facture must be very lucrative, else it would never pay to work it at all. The furnace 
is constantly out of blast, perhaps because the lease has been running out. The ore 
used is Ulverston Hematite, and it is fluxed with limestone. The Company have 
works at Ulverston. The process appears to be one of some profit, as a new lease 
has recently been taken. It might, therefore, be a matter worth consideration whether 
in some parts of Ireland the process formerly carried on might not be reinstituted, if the 
natural wood were cultivated and cut at regular intervals for charring. It has been 
abundantly proved that first-class iron can be made in this country, but the cost of its 
production has hitherto defeated all the efforts which have been made to establish the 
manufacture. 

The Society was then adjourned. 



Anniversary Mebting, February 13, 1867. 
Professor Hauohton, in the Chair. 

The minutes of last meeting were read, compared, and signed ; donations announced 
and thanks voted. 

The ballot was declared open. Messrs. Dixon and Macallster were appointed scru- 
tineers for Members of Council and General Officers. 

Mr. Reeves, as Honorary Secretary, read the Annual Report (p. 267). 

Mr. Reeves read Mr. J. J. Lalor's paper on — " A Physical Theory to account for the 
Configuration of Continents" : — 

** The subject I bring before you this evening deserves some apology on my part for the 
crudeness of the model which I shall have to submit to you, as a slight attack of ill- 
ness prevented me completing in as perfect a form as I could have wished the globe 
I have constructed for your inspection. 

*' I shall not at present enter into the various solutions propounded for the phe- 
nomena of the Cosmos, as generally known through geographical and other recent re- 
searches, but ask your attention for a few moments, whilst I state, as briefly as possible, 
the basis of my theory. I take it to be an universally admitted fact, that the world as at 
present is not the world of a bye-gone age, and that great changes have taken place during 
the pre-historic age. And one fact amongst the few recorded being, that God made the 
world ; another, that after a period of much favour man abused the grace of God to 
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such an extent, he deemed it wise to destroy the world and all npon it, re8e]Ting''only 
a few individaals saved through his mercy. Beyond this I shall not refer to Holy Writ 
on this occasion. 

** I shall now endearonr to suggest the reoonstmction of the world, as it may have 
existed previous to that dreadful occurrence ; for which purpose permit me to submit 
for your consideration that beautiful contrivance of modern skill, ' Johnston's Chart of 
the World, on Mercator's Projection,' by which you perceive Greenland prominently 
forward, and which I conceive to be the only portion of the pre-aquous world in its ori- 
ginal position. By joining the northern portion of America to it, and bringing the old 
world a degree of latitude upwards, and joining them thereto, and bringing the southern 
portions of South America forward, we unite the old and the new worlds into one con- 
tinuous land. 

" It now only remains to restore Australia into its supposed original position between 
Africa and A^a, to complete an universal whole, and which I have no w the pleasure, 
Mr. President, to submit to you and the Society in the globe I have been at the pams to 
construct. 

" And here let me tender my thanks to our eminent publishers, Messrs. Hodges and 
Smith, for their great kindness in procuring me an unmounted copy or skin, which mate- 
terially assisted me in the construction of my model. 

** I submit, Mr. President, that, if my views be correct, they will most satisfactorily 
account for the distribution of plants and animals throughout the globe, reconciling con- 
flicting theories as to the age of the world, account for the various coal deposits and 
fossiliferous remains found on the highest mountain ranges, and in the lowest depths to 
which the miner's avocations call him, conform the glacial with the volcanic theories, 
and prove the means of reconciling the various hypotheses at present disturbing the sci- 
entific and Biblical sections of society. 

**In conclusion, Mr. President and Fellows of the Royal Greological Society, I deem it 
due to you to suggest an account of the disturbing causes whereby I am led to believe 
the disjointing of the two hemispheres may have occurred. Let us suppose the Al- 
mighty, in his great wrath, for a moment removes the attractive influence of the sun- 
instantly the world would drop out of its orbit, causing the waters to be disturbed to 
such an extent as to completely flood the surface of the land — the latter, removed from 
the action of the atmosphere and sun^s rays, cooled to such an extent as to cause all the 
waters to solidify to ice. Permit the rays of the sun to exercise their influence once 
more — the frozen waters expand under its rays, force asunder the earth, and even- 
tually melting, the waters rush'with incalculable force towards their original posi- 
tion, carrying along with them the huge glaciers, tearing through the valley, rubbing 
the hill sides, and, sweeping all mineral matter with them in their impetuosity, leave U3 
the barren hills of northern latitudes, depositing the superabundant soil in the Tropics, a 
source of everlasting wealth to them. The fossiliferous remains, being the skeletons of 
animals and plants, petrified before decomposition set in, remain to the present age for 
our wonder and delight." 

Professor Haughton and Dr. Macalister made some remarks. 

The ballot was declared closed. The scrutineers decUred the result of the ballot for 
Officers and Council for the ensuing year (p. 271). 

The scrutineers declared the following gentlemen were elected Fellows : — 

Sir Robert Kane, Wickham, Dundrum : proposed by Professor Jukes ; seconded by 
W. Frazer, Esq., M. D. 

J. McCarthy Meadows, Wolf Hill, Athy : proposed by J. O'Kelly, Esq. ; seconded 
by Professor Jukes. 

Robert Forster, Esq., C. E., University Club : proposed by R. S. Reeves; seconded 
by R. H. Scott, M. A. 

George Black, Esq., C. E., Belfast: proposed by Professor Downing; seconded by 
Rev. S. Haughton, M. D. 

Clement Dunscombe, Esq., M. G. W. Railway, proposed by Dr. Haughton ; se- 
conded by Professor Downing. 

John E. Gore, Esq., C. E., 25, Merrion-square, South : proposed by Dr. Haugh- 
ton ; seconded by Professor Downing. 

The meeting then adjourned. 
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